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Mechanical Equipment at Point-No-Point 


DeTaIts oF CoaL, WATER AND STEAM 
HANDLING AT THE Essex PLANT OF THB 
Pusuic SERvIcE ELectric Co. or NEw JERSEY 


ECAUSE OF THE NOVELTY of many To get a clear understanding of the arrangement and 
features of the arrangement and the im- purposes of the machinery, it seems desirable to follow 
portance of the plant, it seems desirable the course of the 2 fundamental materials which enter 
to describe still further the detail of the into the operation of a power plant, namely, the coal 
Essex plant of the Public Service Elec- and the water. In following the course of the coal, there 
tric Co. of New Jersey, and in the article will naturally be included the methods for handling 
herewith will be taken up the mechanical ashes and flue gases, and in taking up the journey of the 

water through the plant, will come in the handling of 
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cooling water for the condensing plant, as well as the 
feed water used in the boilers. 


CoaL HANDLING 


AS OUTLINED in the previous article, arrangements 
are provided for taking coal either from barges in the 
river or from cars on the switch tracks from the adjacent 
railroads. In the final arrangements coal from barges 
will be handled by the buckets from the needle tower. 
The tower, arrangement of which is illustrated in Fig. 1, 
is the largest electric driven tower now in use. It has a 
height of 215 ft. from the base datum level, and a lift 
of 156 ft., with a capacity of 180 tons per hour, using 
a 114-ton clamshell bucket. For rapid work and when 
larger barges are available, a 2 or 214-ton bucket can be 
substituted with consequent increase in capacity. The 
hoisting engine is of the 2-drum type, with 24-in. drums, 
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running at 200 r.p.m., supplied by the Maine Electric 
Co., and is driven by a 410-hp. induction motor direct 
connected to the engine. The traversing engine is of the 
single drum type, with 30-in. drum, driven by a 75-hp. 
induction motor, both motors being furnished by the 
General Electric Co. The lift speed is 1300 ft. per min., 
and the lowering speed somewhat faster, the motor act- 
ing as a generator and feeding current back to the line 
while the bucket drops. 

Coal is deposited by these buckets in a receiving 
hopper near the top of the tower, and is carried by an 
apron, 5 ft. wide and 16 ft. long, gear-driven by a 7.5-hp. 
induction motor, to a grille over which it passes to the 
crusher. Such coal as is of less than standard size passes 
through the grille and goes directly to the conveyor 
which feeds the overhead bunker. The apron for this 
earry was supplied by the Stephens-Adamson Co. 
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FIG. 1. ARRANGEMENT OF COAL TOWER AND BUNKER HOUSE 






September 15, 1916 


The crusher is of the 2-roll type, the rolls being 36 
in. diameter, furnished by the Robins Conveying Belt 
Co., and is driven by a 35-hp. constant speed General 
Electric induction motor. A duplicate crusher is provided 
for extra capacity, for emergency or in case of repairs. 
From the crusher the coal passes to belt conveyors sup- 
plied by the Robins Conveying Belt Co., one belt being 
30 in. wide and 161 ft. long, and another one 30 in. 
wide and 120 ft. long. The capacity of the’ first is 300 
tons an hour, driven by a 20-hp. constant speed Westing- 
house induction motor; the second conveyor has a capac- 
ity of 200 tons per hour, driven by a 10-hp. constant 
speed Westinghouse induction motor. 

Both -belt conveyors are controlled by push button 
stops located at certain convenient points, and the con- 
trol is automatic, of such nature that the conveyors can- 
not be restarted until the button which was used in 
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stopping the belt has been reset, thus avoiding any dan- 
ger of a restart while the conveyor is being cleared of 
obstruction. Provision is made for dumping from the 
conveyor at any desired point into any part of the 
bunker, or the discharge can be into chutes at the end 
of the conveyor run, which deliver the coal to the storage 
yard. 

In the final plan, arrangement will be made for hand- 
ling coal direct from barges or cars to the storage with- 
out passing through the crusher, but at the present time, 
coal is handled from the cars to the storage pile, or to 
the apron of the conveyor by locomotive cranes. Coal 
will be handled from the cars to the coal bunker by a 
balanced automatic skip hoist, having buckets of 2-tons 
capacity each and a total capacity of 100 tons an hour, 
the motor for driving this skip hoist being 25-hp. con- 
stant speed General Electric induction type. In addi- 
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tion to this hoisting equipment, there is in the boiler 


house a 7.5-ton freight elevator furnished by the Reedy . 


Elevator Co., running at a speed of 50 ft. per minute 
and driven by a Lincoln Electric Co., 40-hp. constant 
speed induction motor. 


CoaL BUNKER 


THE BUNKER, which is of 2000-tons capacity, is of 
reinforced concrete, carried on the structural steelwork 
of the building. The verfical walls are reinforced with 
No. 8 iron wires, set vertically 12 in. on centers, and 
No. 1 wires set horizontally 2 in. and 3 in. centers. The 


walls are 8 in. thick and are reinforced at several points. 


by channel iron and heavy corbels. Near the base of the 
vertical walls is a channel iron riveted to a horizontal 
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employed in the interior of the bunker, as indicated in 
Fig. 2, all steelwork being covered with a 3-in. coating 
of concrete laid on expanded metal, and with the tops 
of the girders beveled to avoid lodging of coal. 

Above the bunker is a monitor for housing the con- 
veyor, the sides and roof being of No. 22 gage corrugated 
iron covered with asbestos and carried on steel side 
framing and roof trusses. At the sides, the monitor is 
lighted and ventilated by pivoted steel sash, and at one 
side a railed walkway is built from which access is had 
to the ladder already mentioned. The height of the ver- 
tical walls is 38 ft. 2 in., the height of the turret 20 ft., 
the width between vertical walls, 40 ft. 2 in., the dis- 
tance from the vertical wall to the top of the long slope, 
43 ft., and the angle of the sloping walls about 45 deg. 
























































FIG. 2. SECTIONS OF COAL BUNKER I | 


I-beam, which carries the weight of the vertical struc- 
ture and is so arranged as to permit of vertical expansion 
above this point without influencing the structural 
steelwork. 

Inside the bunker a ladder is provided to permit of 
access to the interior of the bunker for any necessary 
inspection or repairs. At the bottom the bunker is sloped 
in 2 ways, as indicated in Fig. 2, the sloping walls of 
the bottom being carried on heavy I-beam construction 
and being of the same thickness as the vertical walls, 
namely, 8 in. The reinforcement is, however, different 
and consists of 5g-in. square twisted rods set 7 in. cen- 
ters on the first and second panels, 9 in. centers on the 
third panel from the bottom, and 11 in. centers on the 
top panel. 

Stiffening girders and columns of structural steel are 


From the bunker coal is fed by gravity to larries, 
Figs. 3 and 5, which travel in the firing aisles of the 
boiler room. Each larry has a capacity of 15 tons, is 
motor driven, controlled by an operator whose cage is 
on the larry, and weighs automatically into the 7-ton 
hoppers installed on the front of each boiler. These 
larries were installed by the Robins Conveying Belt Co., 
have a 150-ft. travel per minute, driven by an 11-hp. 
Westinghouse motor, and have hand traverse provided 
for emergency operation. The arrangement of the larry 
and the method of feeding to the boiler hoppers is 
indicated in Fig. 3. 

In each boiler hopper an agitator is installed driven 
from the stoker drive shaft to avoid any possible packing 
of coal, which drops from the boiler hoppers to the 
stoker hoppers by gravity. 
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STOKER DRIVE 


THE STOKER equipment, furnished by the Sanford 
Riley Stoker Co., Ltd., is of underfeed type, the de- 
tails of the stoker proper being shown in the article in 
the September 1 issue. 


Figure 4 illustrates somewhat 




























BOILER FRONT AND LARRY 


FIG. 3. 


in detail the method of driving, the installation being 
shown for 2 of the boilers. On a platform 7 ft. above 
the boiler room floor are installed the motor drive equip- 
ments. For 2 boilers of each set of 4, 12-hp. General 
Electric induction motors are installed driving a jack 
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vided by means of 1-in. pitch roller sprocket chain from 
this shaft to the stoker sprocket on each gear box, the 
stoker for each boiler has 16 retorts driven from 3 gear 
boxes, each end box driving 5 retorts and the center box 
driving 6. The 2 inside boilers of each set of 4 have like- 
wise each a 12-hp. motor, but it drives to a Reeves multi- 
ple speed transmission having a speed ratio of 3 to 1, 
thus permitting a main drive shaft speed of from 32 to 
290 r.p.m., equivalent to a coal feed of from 1600 up to 
15,000 lb. per hour per boiler. Connection from the 
motor to the Reeves transmission is through 34 by 3-in. 
silent chain, and from the transmission to the main drive 
shaft by means of 114-in. pitch roller sprocket chain, 
the sprocket on the main drive shaft being connected by 
clutch as in the other style of drive. 

By this arrangement, any stoker may be driven from 
any one of the motor installations, or each boiler may 
be served by its own motor, the general plan being that 
the 2 outside boilers with jack shaft drive will carry 
the steady load and the inside boilers, with variable 
speed drive, will be used for meeting the fluctuations. 


AsH HANDLING 


ARRANGEMENT of the furnaces and the upper part of 
the ash hoppers was shown in Fig. 19 in the September 
1 issue. ‘The fine coal which may drop through the 
stoker is caught in a pit below the stoker and may be 
hauled out through openings to the ash cars below and 
returned to the coal bunkers. Ashes and such clinker as 
may form are discharged over the end of the dump plate 
to the ash hopper, which has sloping sides and dis- 
charges, by means of sliding gate valves controlled and 
operated by compressed air, direct to the cars in the 
basement. These cars are hauled out over industrial 


railway tracks by Baldwin-Westinghouse electric loco- 
motives of 5 tons capacity, and are used for filling in 
about the plant. When no longer required for this pur- 
pose, they will be raised by a skip hoist to a bunker in 
Soot and 


the coal tower and discharged to barges. 
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shaft by means of a 34 by 3-in. silent chain, and from 
this jack shaft to the stoker drive shaft by 114-in. pitch 
roller chain. The motor has 4 speeds, giving a drive 


shaft speed range of from 97 up to 290 r.p.m., the 
sprocket wheel on the drive shaft being thrown in by 
means of a clutch. This drive shaft is constructed in 4 
sections, one for each boiler, with square-jaw clutch 
connections between the sections, and a drive is pro- 
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FIG. 4. SCHEME OF STOKER DRIVE 


ashes which may collect in the base of the stack or in the 
sub-base of the economizers are removed by a Parsons 
steam ejector, which discharges at present out upon 
the meadows for filling, but may be discharged to the 
ash cars and taken to the barges the same as the other 
ashes. This ejector discharges through a 6-in. pipe line 
and uses superheated steam, maintaining a suction of 
4 in. of mercury in the inlet when in operation. 
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THREE provisions are made for securing a satisfac- 
tory draft; first, by means of forced draft fans which 
discharge into a duct running beneath the boiler floor 
and opening into the air boxes of the stokers; second, 
by induced draft fans located at the ends of the econo- 


Fig. 5. 


mizers and discharging into the stacks; third, by means 
of natural draft stacks, which will carry light loads or 
normal loads when the economizers are not in use. 

For the forced draft equipment, 4 Turbovane blowers 
are installed, furnished by B. F. Sturtevant Co., and 
located on the basement floor. Each has a capacity of 
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60,000 cu. ft. of air per minute at 7 in. water pressure, 
and is driven by a General Electric 150-hp. induction 
motor having 2 speeds, 900 and 1200 r.p.m. The fans 
have open inlet, taking air from the basement, one of 
them having its inlet opposite the discharge from the 
generator cooling duct, and thus taking heated air suffi- 
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SECTION THROUGH BOILER HOUSE 


cient to give a 10-deg. rise to all the air used for the 4 
boilers. From the foreed draft duct, flues lead to the 
stoker wind box, each box having 4 connections in order 
that they may clear the I-beams. One set of 2 pipes 
is controlled by a damper and Mason regulator, the 
range of control being from wide open when steam is at 





the low-pressure limit to fully closed when steam has 
reached the high-pressure limit. The pressure in the 
air chamber of the stoker acts on a flexible diaphragm, 
and through gears moves the shift screws of the Reeves 
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FIG. 6. ARRANGEMENT OF METERING TANKS AND HEATERS 


FIG. 7. 


variable speed transmissions on the stoker drive, thus 


regulating the speed of the stoker drive shaft. This 
increases the coal feed as the air chamber pressure in- 
creases, and that pressure is increased as the forced draft 
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damper opens, due to the lowering of steam pressure. 
The air feed and coal feed are thus automatically con- 
trolled together. 

The second set of 2 connections from the forced draft 
duct to the stoker air box is hand controlled, and at 
present is used only when banking or shutting down. 
Later this second damper will be controlled by a bal- 
anced draft system and will be closed automatically 
when the uptake damper is wide open and the combus- 
tion chamber draft has reached a value of 0.1 in. -of 
water. 

The induced draft fans, of which one is installed for 
each boiler, are of Multivane type, furnished by the 
B. F. Sturtevant Co., each having a capacity of 106,000, 
cu. ft. of gas per minute at 400 deg. F. They are driven 
by General Electric constant speed, 100-hp. metors 
through a silent chain drive and give 2 in. suction in 
the uptake from the boilers. They draw the gases 
through the economizer and discharge to the stacks, but 
are arranged so that the gases may be bypassed direct 
from the uptake to the stacks, cutting out the induced 
draft fan and economizer. 


PUMP INSTALLATION 


Stacks are of the self-supporting steel type, 15 ft. 
4 in. inside diameter, and have a height of 250 ft. above 
the grates. They have a 4-in. radial stack brick lining, 
with from 1 to 2 in. of grout between the brick and the 
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shell. The weight is carried on radial I-beam girders, 
with the base of the stack at the economizer floor level 
60 ft. above datum, one stack being used to serve 4 
. boilers. 

Freep WATER 


THE MAIN souRCE of feed water supply is the con- 
densation from the turbine units, which is returned 
through a 10-in. pipe to 2 storage metering tanks located 
above the heaters in the boiler house. The secondary 
source is the drains, drips and fresh water from the 
roofs, which is collected in a concrete storage tank be- 
low the ground floor of the boiler house and is fed by 
the service pumps into a makeup tank located at the 
same level as the main storage tank. When these sources 
are not sufficient, makeup water may be taken direct 
from the city mains at 50 lb. pressure. The main meter- 
ing tanks are provided with Cochrane V-notch recorders, 
having a capacity of 4,000,000 lb. per hour each. The 
makeup tank has a Cochrane meter with capacity of 
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the heaters comes from the auxiliary exhaust main, 
which takes the steam from the pumps and other auxil- 
iary apparatus. All valves on the feed system are extra 
heavy cast steel, with Monel metal trim, furnished by 
the Pittsburgh Valve, Foundry & Construction Co. Con- 


.trolling the supply of water to each boiler is a Schutte 


& Koerting check valve, a Hancock globe valve and an 
Edward drum head stop and check valve, the inlei, line 
for each boiler being 3-in. pipe. Arrangement of con- 
nections is shown in Fig. 8. Blowoff is through an 
Everlasting and a B. & W. valve in series for each boiler, 
the water going to a metering tank equipped with a 
Cochrane V-notch meter of 300,000 Ib. an hour capacity. 


Pump EQuIPMENT 


Two BOILER feed pumps are installed and a third will 
be added when the boiler installation now being erected 
is completed. These were furnished by the International 
Steam Pump Co., Jeanesville Iron Works division, and 
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200,000 lb. per. hour, and the inlet to this tank is con- 
trolled by 2 floats, the upper one controlling the inlet 
of water from the service pump which lifts water from 
the basement storage, and the lower float controlling the 
inlet of water from the city mains. 

From the metering tanks, the water drops by gravity 
to an open storage tank of -76,700 lb. capacity, thence 
to the Cochrane open heaters located on the boiler floor 
level, of which 2 are installed, each having a 10,000 hp. 
rating and a capacity of 500,000 lb. of water per hour. 
These heaters are of horizontal type, elliptical in shape, 
6 ft. 6 in. wide, 9 ft. 1 in. high and 20 ft. long. . The 
boiler feed pumps located in the basement take their 
supply from the heaters by gravity and force direct. to 
the boiler feed header or through the economizers to the 
boiler feed header, the rate of feed being controlled by 
Copes feed water regulators located on the mezzanine 


floor level and maintaining the leve] in the boiler con- _ 


stant by means of Foster reducing valves. Steam for 
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DIAGRAM OF FEED PIPING 


are 3-stage, double-suction turbine pumps, with a 6-in. 
inlet and outlet, having a capacity of 1000 gal. per 
minute each, at 700 ft. total dynamic head, with an 
excess pressure regulator. They are driven direct con- 
nected through a flexible coupling by Westinghouse 
250-hp. turbines at 2200 r.p.m., the turbines being de- 
signed to take steam at 190 lb. pressure and 150 deg. 
superheat, and operating noncondensing. Relief valves 
on the boiler feed pump are set for a lower pressure 
than those on the economizers in order to spare the relief 
valves on the economizers and to avoid the overflow of 
water in the upper stories of the boiler house. 

A fire pump, supplied by the Lea-Courtenay Co., has 
a capacity of 1000 gal. per minute, at 110 ft. head, and 
is of the 2-stage type, driven by a Westinghouse 100-hp. 
constant speed motor. This pump may discharge either 
fresh or salt water to the fire system, which has out- 
lets in the buildings and yard. It can also be used in 
emergency in place of the service pumps. 
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These service pumps are 2 in number, single-stage 
centrifugals, of 500 gal. per minute capacity each, at 
110 ft. head, supplied by the Lea-Courtenay Co., and 
driven direct by Westinghouse noncondensing, 22-hp. 
horizontal turbines. The illustration Fig. 7 shows the 
2 boiler feed pumps, one of the service pumps, and the 
turbine for the other service pump, and indicates, also, 
the arrangement of the steam and exhaust piping for 
these pumps. The arrangement of the piping is also 
indicated on the sectional drawing of the boiler house, 


Fig. 5. 









Test System 
IN CONNECTION with the water handling system, a 
test system is provided by means of which any turbine 






FIG. 9. 












or boiler may be tested for performance during its regu- 
lar operation in service. When testing a turbine, the 
condensate is discharged to weighing tanks on platform 
scales located on the metering tank floor. From these 
tanks condensate is pumped to the metering tank by the 
service pump. For testing boilers, water may be taken 
from the metering tank to the weighing tanks, and then 
discharged through one of the feed pumps direct to the 
boiler feed header or to the economizer. The diagram 
of test piping, Fig. 9, shows the connections which may 
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be made and the arrangement for using either No. 2 
feed pump or the fire pump for transferring water when 
testing. A third arrangement when testing the boilers 
provides for feeding city water direct to the weighing 
tanks, if it is desired to use this line for boiler feed. — 

To make sure that there shall be no leakage when 
making tests, two valves are provided on the outlets 
and inlets of the No. 2 feed pump and the fire pump, 
with an open drip controlled by a small gate valve 
located between the two valves, so that any leakage 
either way through the closed valves can be immediately 
detected. There is a like double valve provision on the 
connections to the metering tank and to the feed water 
header from lines which may be used during testing. 
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ECONOMIZERS 

For EAcH boiler an economizer is installed on the 
upper floor of the boiler house, these economizers being 
of semi-steel tube type, furnished by the B. F. Sturte- 
vant Co., and having the feed water heated by the multi- 
pass arrangement. The groups of pipes are 3 in num- 
ber, placed in series. All sections are 12 pipes wide, 
the first group being 16 tubes long, and the second and 
third groups 12 tubes long each. Feed water is ad- 
(Continued on page 795.) 
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Engine Governors--II 


SHarr GOVERNORS, PRINCIPLES AND 


CONSTRUCTION. 


F THE different types of shaft governors connected 
to a positive valve gear, the Straight-line, or 
Sweets patent, Fig. 5, is one of the oldest types. 

It consists of a single weight carried on one end of an 
arm, which is pivoted in the middle to one of the arms 
of the flywheel. A metal strap connects one side of the 
arm to the end of a flat steel spring, while the other side 
is linked to the eccentric in such a way that when the 
weight travels away from the shaft, which it does as the 
speed of the engine increases, the eccentric is shifted, 
altering both the eccentricity and the angle of advance, 
and thus regulates the cutoff to suit the load of the 
engine. The governor is adjusted by altering the weight 
of the ball, which is hollow and weighted with lead shot. 
This governor belongs to the centrifugal type. 

_ In the inertia governor, the effect of inertja instead 
of acting as a disturbing force, is made to assist the 





Fig. 5. SWEET SHAFT GOVERNOR 
weights in adjusting themselves to changes in speed. 
Figure 6 shows the type of inertia governor used on the 
McEwen engine and will serve to illustrate the prin- 
ciples involved in all governors of this class. 

The entire governing mechanism consists of a pivoted 
inertia bar, a spring, and an air dashpot. Referring to 
the figure, C C is the inertia bar, which is pivoted upon 
a roller pin-bearing. The inertia bar is symmetrical, 
with its 2 ends hollow. The end of the bar, to which 
spring G is attached, is weighted, and the motion of the 
bar is limited by the stops, D. F is the air dashpot, 
which consists simply of a cylinder with a loose-fitting 
piston and a connecting rod E, which is bolted to the 
inertia bar. A pin, B, is attached to an arm of the 
inertia bar, so as to swing across the end of the engine 
shaft, and the path of motion of this pin is a small circle, 
which varies in radius with the position of the inertia 
bar. This pin takes the place of the ordinary eccentric 
and operates the eccentric rod. 

The action of the governor is as follows: Owing to 
the shape and relation of the various parts, the weighted 
end is acted on by centrifugal force, tending to swing 
it backward toward stop D, at the left-hand side of the 
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figure. This tendency to move backward is counter- 
balanced by the spring, G, whose tension is such as to 
hold the inertia bar in equilibrium at the required speed. 
When the engine is starting up, the position of the 
governor parts is as shown. In this position the pin B 
travels in its greatest path, giving the valve its widest 
opening and latest cutoff. As the speed increases, the 
centrifugal force, acting on the weighted arm of the 
inertia bar, moves it backward toward left-hand bar 
stop D, thereby reducing the travel of the valve and 
cutting off steam earlier. 

When a load is thrown on the engine suddenly, there 
is an immediate check to the speed of rotation of the 
































FIG. 6. INERTIA GOVERNOR USED ON MC EWEN ENGINES 


governor wheel, while the inertia bar, by reason of its 
momentum, rotates forward sufficiently to increase the 
travel of the valve and give late enough cutoff to carry 
the load.. The position of rest of the inertia bar depends 
upon the equilibrium of the centrifugal force and spring 
G, so that it can be seen that the speed of rotation under 
any steady running load depends upon this equilibrium, 
while the actual movement of the governorsparts is 
affected by the inertia of the weighted parts. In other 
words, the actual work of governing is done by inertia, 
while the duty of the centrifugal force is simply to de- 
fine the speed at which the engine is to ruu. 

Dashpot F checks the motion of the bar and prevents 
too rapid changes in the eccentric position. The cen- 
trifugal force of the dashpot piston is counterbalanced 
by the weight, A, on the other end of the piston rod. 
The lug, H, to which the spring is attached, has 3 holes, 
by means of which the lever arm at which the pull of the 
spring acts, can be changed. A similar lug provides a 
means of attaching the spring to the opposite end of 
the bar, and the dashpot may likewise be shifted to 
lug O. In this way the direction of rotation may readily 
be reversed. - 
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The Fitchburg governor, Fig. 7, belongs to that class 
which combines the centrifugal and inertia feature. In 
this governor the large weights are thrown outward by 
the centrifugal force and their movement is restrained 
by coiled springs, the smaller weights being affected in 
a tangential direction by their own inertia. The engine 
is governed at any stated speed by the large weights, 
but any small fluctuation in speed affects the inertia 
weights, which in turn operate the valve, causing the 
engine almost instantaneously to resume its normal 
speed. 

The action of the governor is as follows: As long as 
the engine is below speed, the eccentric is kept in its 
longest throw by the tension of the springs and steam 
follows about 34 of the stroke; but as soon as the proper 
speed is reached, centrifugal action causes the weights, 
H, to overcome the tension of the springs and to move 
outward, at the same time lengthening the springs. By 
means of the connecting rods, G, G, the outward motion 
of the weights turns the suspension arms, C, upon their 


FIG. 7. FITCHBURG GOVERNOR 








fulera, and through the ears, B, the eccentric is carried 
across the shaft, and as the ares described by the centers 
B, B are in opposite curves, they compensate each other, 
and the center of the eccentric follows a straight line 
in its movement, preserving a constant lead opening. 
This decreases the eccentricity, and increases the ad- 
vance of the eccentric, giving an earlier cutoff to the 
valve until, when the eccentric is swung squarely back 
of the crank, the valve opens only the lead, as there are 
all points between this and extreme cutoff for variation. 
Upon the least diminution of speed the springs have 
more power than the centrifugal foree of the weights, 
and the motion of the parts is arrested and turned in 
the opposite direction, giving a later cutoff, as more 
work is performed by the engine. 

In some forms of governors the lead remains con- 
stant when the load changes, while in others the lead 
either increases or decreases as the load on the engine 
varies. If the angle of advance only is varied with an 
engine having a single valve, the cutoff is changed and 
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the lead is changed, sometimes in a manner that is not 
desirable. If the eccentricity is changed, leaving the 
angle of advance unchanged, the same trouble is ex- 
perienced, but in the opposite direction. That is, when 
the angle of advance only is changed, decreased cutoff 
means more lead. When the eccentricity only is 
changed, increased cutoff means more lead. A combina- 
tion of these two should give a variable cutoff with con- 
stant lead. Upon examining the condition which is 
necessary to produce constant lead, it is found that the 
point of the valve rod must move in a straight line. 
Figure 8 illustrates the Armington-Sims governor. 
As represented in the figure, the weights, A, A, are in 
the starting position. As the speed is increased, the 
weights are thrown outward by the centrifugal force, the 
effect of which is to roll the inner eccentric in one direc- 
tion, and outer the opposite direction. By this means 
the eccentricity, represented by R in the figure, is re- 
duced, the travel of the valve is shortened and the angle 










FIG. 8. ARMINGTON SIMS GOVERNOR 


of advance is increased. The result of decreasing the 
valve travel and of increasing the angular advance is 
to make the cutoff earlier and increase the amount of 
compression; in other words, the work done by steam 
is less. As the speed decreases, the weights move back 
toward their original positions, the radius of eccentricity 
becomes greater, and the angle of advance decreases, 
consequently cutoff takes place later and the work of the 
steam is increased. The speed of the engine may be 
changed by tightening or loosening the nuts at the ends 
of the springs. 

The Buckeye engine governor illustrated in Fig. 9 is 
one of the oldest forms of shaft governors. This gov- 


ernor differs from those described above in that the 
angle of advance only is varied by the centrifugal action 
of the weights, this being all that is necessary, as in 
this engine 2 valves are used, a main valve actuated by 
a fixed eccentric and a cutoff valve actuated by the . 
governor mechanism. In the case of a single valve oper- 
ated by a shaft governor, as before stated, if the angle 
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of advance only is altered, the cutoff may be varied to 
suit the conditions of load, but in that case the lead will 
also vary in such a way that it will increase as the cutoff 
is decreased. If, on the other hand, the regulation is 
performed by varying the eccentricity alone, the re- 
verse would take place, and hence for shaft regulation in 
connection with a single valve it becomes necessary to 
vary the eccentricity and angle of advance simultaneous- 
ly. This is not the case where a separate distribution 
and expansion valve are used, as in the Buckeye engine, 
because the admission and exhaust closure are effected 
by the distribution valve, and the governor acts only 
on the cutoff. 

Referring to Fig. 9, it will be seen that the governor 
consists of 2 weighted arms, A, A, pivoted at one end to 
the wheel and connected at the other to the ears of a 
loose eccentric, C, by means of links B, B. The ten- 
dency of the arms to move outward by virtue of their 


FIG. 9. BUCKEYE ENGINE GOVERNOR 


centrifugal force is resisted by the action of the spiral 
springs, F, F. As the speed increases, the centrifugal 
foree of the weights partially overcomes the pull of the 
springs, and the eccentric is advanced, allowing the 
cutoff to take place earlier. 

The Westinghouse governor, Fig. 10, is another cen- 
trifugal form of governor. The two weights, B, B, are 
pivoted, to be capable of movement in radial lines out- 
ward from the shaft. These are held in equilibrium by 
the heavy springs, D, D, which tend to hold them up 
against the shaft, S. As the engine increases in speed, 
the weights move outward, due to the centrifugal force, 
and the weights move links E, E and F. These links 
shift the position of eccentric C, the arm of which is 
pivoted at A, producing the required motion of the 
valve. As the eccentric is drawn across the shaft to the 
left, its center is brought nearer to and farther around 
the center of the shaft, thereby decreasing the valve 
travel and at the same time increasing the angular ad- 
vance. This increase in angular advance with the short- 


PRACTICAL 
ENGINEER 


781 


er valve travel gives an earlier cutoff without altering 
the point of admission. The governor is enclosed in a 
case, which is filled with oil, the eccentric alone, being 


FIG. 10. WESTINGHOUSE SHAFT GOVERNOR 


outside of the governor case, being carried on a shaft 
running through a sleeve, and bearing against stops 
when at full throw. The face of the eccentric is a seg- 
ment of a sphere, to which the eccentric strap is scraped. 


NEW DEVELOPMENT in constructive work is being 
brought out by The Society for Electrical Development, 
consisting of a series of 20 newspaper advertisements 
which has been prepared and mailed to jobber and con- 
tractor members for use in their local newspapers in 
assisting them in building good will by pointing out the 
benefits of dealing with recognized contractors. The 
advertisements, with complete directions for the printer, 
have been mailed so that the members will not be troub- 
led with the detail of writing and laying out copy. Each 
advertisement emphasizes the fact that price alone 
should not govern the letting of contracts for electrical 
work. The service is free to Society members. 

Time was when the electrical contractor carried his 
office and kit with him from place to place. Now there 
are contractors in each locality doing business on a rea- 
sonable basis and at prices based on known costs of con- 
struction. These men carry stocks of goods, know the 
requirements of various jobs, do their work carefully, 
according to specifications and the requirements of the 
insurance companies. Their prices are based on known 
conditions and the figures named permit of a reasonable 
profit that will permit carrying on business and develop- 
ment on a sound basis. 

The Society for Electrical Development, 29 West 
39th St., New York City, has prepared, also, as a help 
to these contractors, a slip to be attached to bids or 
tentative specifications, telling why the lowest bidder 
may not be the best one to have the contract. Both of 
these sales helps should be found of material assistance 
to the sound, reliable contractor. 
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The Compensated Generator 


Its GENERAL CHARACTERISTICS AND ADAPTABILITY. By Davin HAL 


EAVY peak loads, high speeds and difficult oper- 
ating conditions for direct-current machines neces- 
sitate the neutralizing of the distorting effects of 

the currents in the armature winding in order to 
secure good performance characteristics. The method 
of obtaining this result is to slot the pole faces of the 
field cores and place a winding in these slots which is 
connected in series with the armature. The number of 
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FIG. 1. MAIN AND COMMUTATING POLE OF A COMMUTATING 
POLE MACHINE 


conductors in the pole faces is proportioned so as to 
neutralize the armature conductors covered by the pole 
face. The excess winding necessary to produce a @om- 
mutating flux is concentrated on the commutating poles, 
located midway between the main poles. 

Such a machine is known as compensated machine 
because of the special compensating or balancing pole 
face winding, the function of which is to compensate 


FIG. 2. MAIN AND COMMUTATING POLE OF A COMPENSATED 
MACHINE 


for or balance the armature reaction, or in other words, 
to neutralize the magnetizing effect of the armature 
winding. It is therefore placed as near to the armature 
winding as possible, and the more uniformly this wind- 
ing is distributed about the periphery or space sur- 
rounding the armature the more perfectly will its chief 
funetion be performed. 


Generally speaking, direct-current generators and 
motors may be classified under 3 main heads, referring 
to their commutation characteristics : 1—non-commutat- 
ing pole; 2—commutating pole; 3—compensated. All 3 
types have a similar armature, shunt and series field 
construction. The commutation features constitute their 
principal difference. The non-commutating-pole gener- 
ator has no provision for a flux to produce commuta- 
tion, except as brought about by shifting the brushes. 
But with the commutating-pole machine and the com- 
pensated machine special provision has been made for 
producing a commutating flux. In these 2 cases addi- 
tional poles are placed between the main poles, which 
are smaller than the main poles and are magnetized by 


FIG. 3. MAGNETIZING CONDUCTORS EMBEDDED IN MAIN POLE 
FACE OF COMPENSATED GENERATOR 


conductors which are connected in series with the arma- 
ture, so that the magnetizing effect is proportional to 
the armature current. 

The principal feature distinguishing the commutat- 
ing-pole machine from the compensating machine is the 
winding of the conductors which neutralize the arma- 
ture reaction and magnetize the commutating - pole. 
With the commutating-pole machine all the conductors 
are wound around the commutating poles, as shown in 
Fig. 1. With the compensating machine some of the 
conductors are located on the commutating poles, while 
the rest are distributed in the main pole faces, Fig. 2, 
where they can more completely neutralize the effect of 
the armature magnetization and prevent the distortion 
of the flux under the main pole. 
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In large current machines this winding usually con- 
sists of a number of*eopper bars embedded in slots in 
the main pole faces and lying parallel to the armature 
conductors. As can be seen in Figs. 3 and 4, these bars 
are connected in series and in series with the armature, 
so that any change in armature current involves a cor- 
responding change in the current on the compensating 
winding. 

To secure a clear understanding of the benefits of a 
compensating winding it is necessary to know how the 
voltage is distributed about a commutator and how the 
maximum voltage between 2 adjacent commutator bars 
is affected by the armature reaction and how this maxi- 
mum voltage is*affected by the compensating winding, 
since the maximum voltage between commutator bars is 
one of the limiting features of direct-current machines. 

If, for example, the voltage between 2 adjacent com- 
mutator bars becomes excessive, an are may be estab- 
lished between them, and this are may give rise to a 
flashover. Flashing between brushes or other mechan- 


FIG. 4. STRAP CONDUCTORS ABOUT COMMUTATING POLE AND 
DISTRIBUTED IN MAIN POLE FACE OF COMPEN- 
SATED GENERATOR 


ical parts consists in the formation of an electric are, 
similar to the are formed in an are lamp. It takes a high 
voltage to form an are through air, and therefore in 
an are lamp it is found necessary first to bring the 
carbons into contact with each other, and subsequently 
draw them apart. After the are has once been estab- 
lished a comparatively small voltage will maintain it, 
because the metal and carbon vapors between the elec- 
trodes are much better conductors than air. Hence 
the first means to avoid the formation of an are at the 
brushes is the improvement of commutation, and the 
introduction of commutating poles and compensated 
windings has helped materially in eliminating sparking 
and consequent flashing. The minimum voltage which 
will cause flashing depends on several factors, hence 
there is no fixed value which can be stated as a limit 
for all machines. At the same time, any element which 


inherently increases this voltage is undesirable, and any 


means of neutralizing this effect without otherwise im- 
pairing the usefulness of the machine is desirable. 
Hence the introduction of the compensated-wound ma- 
chines is another stage of the evolution of direct-current 
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design. Such machines may be made to meet unusually 
severe requirements. 

The armature reaction has a quite different effect in 
each of the 3 types of machines. In the non-commutat- 
ing-pole machine, armature reaction distorts both the 
main flux and the commutating flux; in the commutat- 
ing-pole machine it distorts only the main flux, and in 
the compensated machine it distorts neither. The re- 
sultant effects of these distortions produce in the ma- 
chines certain characteristics which determine their 
suitability to perform different classes of work. The 
ecommutating flux, or flux between the main poles, 
determines to a large degree the operation at the brushes, 
while the main flux under the main poles determines 
the voltage characteristics and also the voltage between 
adjacent commutator bars, which may have much to do 
with the operation under heavy loads. 

As the commutating flux for the non-commutating- 
pole machine must come from the main poles, and as 


FIG. 5. COMMUTATING POLE WINDINGS AND CODUCTORS 
DISTRIBUTED IN MAIN POLE FACE OF COMPEN- 
SATED GENERATOR 


this flux does not increase as the load increases, it fol- 
lows that it is necessary to shift the brushes with the 
load if the best results for commutation are obtained. 
Hence flashing may be experienced if the brush shifting 
is not affected. 

Brush shifting is not necessary on either the com- 
mutating-pole machine or the compensated machine, 
since a flux for commutation is produced by the com- 
mutating poles midway between the main poles, which 
varies automatically and directly as the load, because 
the same current passes through the armature and the 
commutating-pole windings. The fact that non-com- 
mutating-pole generators require that the brushes be 
shifted, while the second and third class do not require 
any shifting, constitutes a difference in armature re- 
action, because with the brushes in the neutral position 
the reaction from the armature tends to establish a field 
which would pass through zero at the middle of the main 
pole piece and be a maximum between the main poles, 
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tending only to distort the main flux. However, the 
armature reaction in non-commutating-pole machines 
with the brushes shifted has 2 effects, one tending to dis- 
tort the main flux, which is a cross-magnetizing effect, 
and the other directly opposing the main flux, which 
is a demagnetizing effect, and is proportional to the 
amount of shift of the brushes. 

By fixing the brushes so that the coil under commu- 
tation lies midway between the main poles, which is the 
proper position in both commutating-pole and compen- 
sated machines, the demagnetizing effect of the armature 
is avoided, and on account of the absence of the demag- 
netizing effect of the armature such machines require 
less compounding. Hence the armature reaction in a 
commutating-pole machine has a _ cross-magnetizing 
effect, but not a demagnetizing effect. The cross-mag- 
netizing effect tends to distort the flux under the main 
pole, the most serious effect of which is to increase the 
maximum voltage between commutator bars. This effect 
may be of serious consequence if the average voltage 
hetween commutator bars is already shigh. 

The main benefits of the compensated winding are 
that it prevents, under sudden changes of load, the 
main flux from sweeping across the pole face; in other 
words, prevents a distortion of the main flux, thus low- 
ering the maximum voltage which would otherwise ob- 
tain between adjacent commutator bars. Furthermore, 
it decreases the amount of leakage which is present when 
all the windings are concentrated on the commutating 
pole. It is evident that the leakage is very much 
reduced, when one considers that the leakage is mainly 
between the main pole tip and the commutating pole, 
and that the magnetomotive forces producing this leak- 
age are much less because a large proportion of the 
conductors are located in the main pole face. For all 
these reasons, heavy overloads such as are found in 
roll-mill service, can be carried most satisfactorily on 
the compensated generator. The superiority of this 
type of machine is especially noticeable in the case of 
high-speed motor-generators and machines for roll-mill 
and hoist service, particularly when both generators and 
motors are subjected to high peak loads. Such loads 
are usually of short duration and consequently do not 
generate much heat in the windings, but the commutat- 
ing conditions are exceedingly severe—The Electric 
Journal. 


Testing Out 3-Way Switch 
Circuits 


METHOD oF DISTINGUISHING Various Leaps 
Great AIp TO WirEMAN. By C. H. Trapp 


HEN 3-way switch circuits are installed for inde- 

pendent control at 2 different points in the cir- 

cuit, there are always 3 wires at each of the 2 
switch outlets. One pair of wires in each outlet runs 
between switches, as shown in Fig. 1; these wires are 
designated as ‘‘switch travelers.’’ The third wire, F,, 
Fig. 2, in one of the switch outlets is connected to one, 
the positive, side of the branch feeding the 3-way circuit 
and is designated as the ‘‘switch feed’’ wire. The third 
wire, F,, Fig. 2, in the other switch outlet, returns to the 
lamps and thence to the opposite or negative side of the 
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feeding branch circuit. This wire between the lamps and: 
the switch is sometimes loosely called a ‘‘feed’’ wire, but 
this terminology may be somewhat confusing, as it is 
properly a return wire, although, indirectly, it does 
feed the lamps through both of the 3-way switches. The 
wire connecting the lamps to the negative side of the 
branch circuit should really be termed the ‘‘lamp feed’’ 
wire, as contracted to the ‘‘switch feed’’ wire. However, 
for the sake of brevity and convenience, the third wire 
in each of the 3-way switch outlets is usually termed the 
‘‘feed’’ inasmuch as it connects to the ‘‘feed’’ terminal 
of the switch. The feed wire at each 3-way switch outlet 
should be marked for identification when testing out and 
connecting up for service, either by knotting it, nicking 
the insulation, or baring the end of the wire. If the 
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FIG. 1. THREE-WAY SWITCH CIRCUIT TERMINOLOGY 


end of the wire is bared, this will, of course, save time 
when testing out. It is unnecessary to mark either of 
the traveler wires as it is immaterial in what position 
relative to each other they are connected. 

Assume that a 3-way switch circuit has been installed 
as in Fig. 2, and that feed wires, F, and F,, at each 
switch outlet have been properly marked. The circuit 
may be tested out either with a bell-and-battery set or 
with a magneto, as at Fig. 3. While in this illustration 
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FIG, 2, THREE-WAY SWITCH CIRCUIT AFTER ‘‘ ROUGHING IN’”’ 


the magneto is, for convenience, shown connected to the 
branch circuit taps, in practice it is usual to ‘‘ring out’’ 
a circuit from the distribution center. The object in 
testing out a circuit being to ascertain whether all of 
the wire runs are continuous and whether or not the 
connections to the branch circuit have been properly 
made, it is merely necessary to short-circuit wire ends F,, 
A,, B,, as at X, Fig. 3, F,, A,, B,, as at Y, and C,, C,, 
as at Z, and then ring out the circuit. If the magneto 
were connected at the points where the 3-way circuit 
taps the branch circuit, as shown in Fig. 3, the 3-way 
circuit would ring out O. K., even though both wires 
were connected to the same side of the branch circuit; 
however, since in actual practice the circuit would be 
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rung out from the distribution center, an off-cireuit con- 
nection would be detected as soon as an attempt were 
made to get a ring. 

While making the test just described, care must be 
taken not to destroy the identity of the feed wires. In 
ease it is necessary to ascertain which are the feed wires 
and which the switch travelers, this can be done by ring- 
ing out and isolating wires A,, A,, and B,, B., as at Fig. 
4. The third wire at each of the outlets would, of 
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TESTING OUT 3-WAY SWITCH CIRCUIT WITH 
MAGNETO 


FIG. 3. 


course, be the feed. Where the switch outlets are too 
far apart to allow ringing out of wires A,, A,, and B,, 
B,, in this manner, short-circuit wires F,, A,, B:, Fig. 
2, and test out successively any 2 of the 3 wires, F,, A,, 
B,, at the opposite switch outlet until the magneto rings. 
The 2 wires on which the magneto rings will be the 
travelers. Now short-circuit these 2 traveler wires and 
test out successively any 2 of the 3 wires, F,, A,, B,, at 
the first outlet until the magneto rings. This will indi- 
cate which are the travelers at the first outlet. The trav- 
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FIG. 4. LOCATING SWITCH TRAVELERS 


elers are thus identified at each of the 2 switch outlets. 
While making this test, wires C,, C, at the lamp outlet 
must not be connected. 

To ring out the feed wires, short-circuit wires C,, C., 
at the lamp outlet, Fig. 2, and after closing the branch 
circuit at the distribution cabinet, connect the magneto 
to wires F, and F,. If the connections are O. K., the 
magneto will ring. If the magneto rings without clos- 
ing the branch circuit, it is probable that the switch 
feed wire and the lamp feed wire are connected to the 
same side of the branch circuit. 
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Proposal to Rate Lamps in 


Lumens * 


HE traditional basis of rating incandescent lamps 
7 is the mean horizontal candlepower. Successive 
experiences with carbon filament lamps, tantalum 
lamps and gas-filled tungsten lamps have shown this 
measure to be an inaccurate and inadequate index to the 
total illuminating power of a lamp. Such inaccuracy in 
the past had led to confusion and improper practice. 
During the past year or two this has become so pro- 
nounced in connection with gas-filled lamps that the 
mean horizontal candlepower has practically been aban- 
doned as a basis of rating. As a substitute for the mean 
horizontal candlepower the mean spherical candlepower 
might be employed, as it is free from most of the objec- 
tions which can be urged against the mean horizontal 
candlepower. A preferable unit, however, is the lumen, 
which is the unit of light flux. Roughly, the lumens of 
a tungsten vacuum lamp are about 10 times the mean 
horizontal candlepower. More accurately, the lumens 
are 12.57 times the mean spherical candlepower of a 
lamp. (12.57 will be recognized as the ratio between the 
area of a sphere and its radius, ie., 4 < 3.1416). The 
lumen is a logical unit of light flux which is approved by 
scientific and engineering societies and by the best engi- 
neering opinion. It has the advantage that it is appli- 
cable in common to the light produced by a lamp and to 
the light delivered upon a plane which is illuminated. It 
forms the basis of a complete system which is now adopt- 
ed generally in illuminating engineering practice. 

It has been the practice to indicate the efficiency of 
incandescent lamps by a statement of the watts per can- 
dle. It has been definitely recognized that this expres- 
sion is the reciprocal of the efficiency and is nothing 
more than a statement of the specific consumption of a 
lamp. Nevertheless it has been referred to loosely as the 
‘‘efficiency.’’ When lamps are rated in lumens a nat- 
ural and proper expression of the efficiency is the lumens 
per watt. When the efficiency of lamps is increased the 
lumens per watt properly’ are increased. This straight- 
ening out of our nomenclature is an incidental but im- 
portant advantage which the rating of lamps in lumens 
will make available. 

The integrating sphere photometer which is now per- 
fected and largely used by testing laboratories and man- 
ufacturers in the photometry of lamps makes it entirely 
practicable to rate lamps in lumens. This apparatus is 
rapidly supplanting the older style photometers with 
which the mean horizontal candlepower was measured. 
Engineering opinion, as represented by the official pro- 
nouncements of the Illuminating Engineering Society, 
American Institute of Electrical Engineers and by our 
own Committee on Electrical Measurements, Values and 
Terminology, is unanimously in favor of the new meth- 
od. The lamp manufacturers have abandoned the old 
method as the basis of rating of all Mazda lamps; the 
Standard Specifications for Incandescent Lamps em- 
ploy the former method only as an indication of the 
total light produced, which latter is adopted as the basis 
of comparison and is now obsolete in testing laboratory 


practice. 


*National Electric Light Association—1915 Report of Oommittee on 
Terminology, also in 1916 report. 
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Why the Diesel Went Out 


CAUSE OF A WRECK AND SEVERAL BREAKS, THE 
Way AND THE Repams. By JouHN PIERCE 


FEW days ago I started out on my vacation and to 
A see what I could see. Also, I took my faithful 
‘*Kodak’’ along, and as a result I am sending a 
few details of a Diesel engine wreck and some pictures 
of it. This wreck took place some 18 months ago, and so, 
while the story is old and it is now impossible to get the 
best of pictures, it may be of interest to the ‘‘boys’’ to 
know how nobly the factory responded in the matter. 
At 8 p. m., while the load was at its peak at this 
station, which is situated in Oklahoma, the night man 
was back of the engine putting in water which goes 
into the crank case every 4 hr. The chief engineer had 
just come in and was at his desk near the switchboard 
some 60 ft. from the Diesel. Suddenly, without any 
warning, there was a loud crash and in the twinkling of 
an eye the engine had stopped and the lights were out. 
Pieces of the end door eastings which had broken out 


FIG. 1. SOME BEARINGS AND A SHAFT END 


were still flying. The men: quickly secured lights and, 
having just reflued a boiler which they had at the time 
under pressure for testing, were fortunate enough to be 
able to start the steam plant and furnish current for the 
business section within a few moments. 


Investigation showed them a badly battered oil en- 


gine and a broken crank shaft. The shaft was raised 
from its main bearings, having broken the caps and torn 
loose the bearings themselves. The cam shaft was badly 
bent, as were the 3 connecting rods. The outboard bear- 
ing was torn loose and the base plate, 4 in. thick, was 
broken in a dozen places. A monstrous flange coupling 
connecting the engine to the generator was broken in 
several pieces, which saved the generator from destruc- 
tion. On the other end of the shaft, the coupling direct 
connecting to the air compressor with flexible connec- 
tion was sprung out of shape and crank shaft and con- 
necting rod of the compressor were bent badly, while 
the compressor crank shaft bearings were broken. Pis- 
tons striking the heads cracked 2 heads badly. 

The manufacturing firm was wired by 9 p.m., and at 
midnight its superintendent of construction left St. 
Louis. Upon arriving, he at once wired the company 
for new parts, and they dismantled a new engine of that 
type and-shipped the parts within 48 hr. after the wreck 


had occurred; also by the time these parts were at hand, 
the best erecting man was on the job, and did a No. 1 
job of quick repair. After the engine was in operation 
and time for settlement came, the Power Co. asked for a 
statement, which was sent them marked ‘‘$2500 PAID.’’ 
This is where I thought the ‘‘boys’’ might find the in- 
teresting point. 

This ‘Paid’’ business. Other companies might make 
good, but we know this one did. And the reason for it 
was that though the engine was guaranteed for defects 
for one year; and had run nearly 3 yr., yet there was 
a flaw in the crank shaft which had been there from the 
time of making, and the Busch-Sulzer-Diesel Engine Co. 
felt that though it had not been discovered in the first 
year, yet being there all the time made them liable. In 
taking the accompanying pictures, I also ran across the 


Fig. 2. MORE BEARINGS AND ANOTHER SHAFT END 


one which shows the old cylinder heads stacked up back 
of the building. One of these was cracked by the cooling 
water having been stopped and then cold water turned 
in. Two were cracked by the wreck, and the other one 
met its end in a peculiar way. 

In the center of the pistons is an eye bolt hole. The 
clearance is 14 in., and with a slight deposit of carbon 
not quite that. Number 3 cylinder seemed to have a 
slight knock in it, pounding badly at the heaviest load 
and not at all on the lightest. 

At this plant the engineer prefers his crank and 
crosshead brasses a trifle slack rather than a burned 
bearing, and since their ordinary ‘‘runs’’ are of 16 
weeks’ duration without a stop, once having made 19 
weeks at one run, I think his plan a good one, inasmuch 
as one can’t be exactly certain how high his oil and 
water are in the crank case. At one point of the cycle of 
each cylinder there are 25 in. on rim of flywheel where 
atmospheric pressure only is in the cylinder. At that 
exact point the knock took place. The engineer thought 
that his bearings were getting a little too slack, since he 
had been on a continual run of 12 weeks, and that the 
sudden release of what compression there was in the cyl- 
inder allowed the piston to pitch upward, striking the 
head. So he shut down and took up lost motion and 
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started up. But that night the load, coming to peak, 
found it knocking as badly as ever. Next day another 
stop was made and clearance taken. 

This was done with a twist of lead wire. Clearance 
was found to be exactly 14 in., or just right. Then he 
decided that it must be something that he had not yet 
found in his limited experience as a Diesel operator, and 
decided to write the Diesel people’s chief engineer, Max 


September 15, 1916 


FIG. 3. REMAINS OF THE CRANKS 


Rotter. So he started up again, and that night, while 
peak was at its highest and knock was very pronounced, 
the head suddenly split clear across and flooded every- 
thing. Now, mind you, the knock sounded all this time 
as if it was in either the crank or the main bearings. 

A new head was wired for, came by express, and the 
engine was in service inside of 48 hr. after the accident. 
But on taking off the old head it was discovered that the 
heat- had caused the rim of the eye bolt hole to rise up, 
and the greater the load, the more heat, and the higher 


FIG. 4. CRACKED HEADS FROM THE BATTLE FIELD 


this bulge would rise, each time settling or contracting, 
as load went off, less than the previous time, consequent- 


ly getting higher all the time. The entire bulge was of 
6 in. diameter, coming to a point at center. In placing 
the lead wire in the cylinder for clearance it was laid 
to one side of the’ center and, of course, showed correct 
clearance. 

This bulge was chiseled off and brought back to a 
level with the planed surface of the balance of the pis- 
ton, and since that time there has been no trouble from 
that source. The engineer states that notwithstanding 
these various incidents, all are well pleased with the 
engine, and they contemplate an additional installation 
within the present year. 
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Relative Steam Velocities 


CoNVENIENT CHARTS FOR PRopoR- 
TIONING ENGINE PIPING AND Ports 


MONG the problems frequently met in power 
A plant design and operation is the proper propor- 

tioning of steam and exhaust pipes, and ports to 
the engine which they serve. While the problem is not 
difficult, mathematically, those who are not making sim- 
ilar calculations frequently may be confused for a time 
in working out the problems. For convenience in check- 
ing up work and selecting pipe sizes 2 calculating charts 
are given in the Practical Reference Tables of this issue 
which are sufficiently accurate for the purpose and will 
solve problems more rapidly than by ordinary calcula- 
tion. 

The chart showing relation of piston speed to steam 
velocities in pipe can be used most frequently for caleu- 
lating pipe sizes or steam velocity through the pipe. 
Consider first that you know the piston speed in feet 
per minute, the diameter of the pipe and the diam- 
eter of the cylinder, and you wish to find the velocity of 
steam in the pipe. In this case you start at the left 
hand side of the chart at the number representing the 
piston speed, trace horizontally to the right until you 
meet the diagonal whose number represents the diameter 
of the steam pipe, then trace vertically to the diagonal 
whose number represents cylinder diameter, then trace 
horizontally to the right and read the steam velocity on 
the right-hand scale. The course is shown by arrows on 
the chart. 

To get proper pipe sizes you determine first the steam 
velocity most desirable, then trace from the right-hand 
scale to the left until you meet the diagonal represent- 
ing cylinder diameter, then vertically until you meet the 
horizontal line representing piston speed as indicated by 
the seale to the left. The point of intersection will be 
on or near a diagonal line representing the proper pipe 
diameter. 

For checking up or designing port openings, the 
chart showing the relation of port area to piston area 
and steam velocity is of value. Having given the area 
of the port or any opening through which steam must 
pass to or from the engine cylinder, the area of the 
piston and the piston speed in feet per minute, to find 
the steam velocity through the port, start with the area 
of port opening on the scale.to the left, trace horizon- 
tally to the right until you meet the diagonal line repre- 
senting the area of the piston, the ratio of port opening 
to piston area will be found directly below this inter- 
section on the scale at the bottom of the chart. The 
point of intersection of the vertical line representing 
ratio of areas with the horizontal representing piston 
speed, as noted in the scale to the right, represents the 
steam velocity through port, as noted on the lower diag- 
onal scale. This problem is outlined by arrows on the 
chart. 


U. 8. Crviz Service CoMMIssION announces an exam- 
ination, Sept. 19, for mechanical draftsman, Ordnance 
Department at Large, to fill 2 vacancies in the position 
of skilled draftsman, experienced in the design of tele- 
scopic instruments, at $1320, in the Frankford Arsenal, 
War Department, Philadelphia, Pa. Apply for Form 
1312. 
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Fifteen Thousand Horsepower 
Vertical Turbines 


By Frank C. PERKINS 


HE accompanying illustration shows one of the 
T largest vertical hydraulic turbines designed at 

York, Pa. This is one of 6 units recently devel- 
oped for the Great Falls Power Co., at Great Falls, 
Mont. Each of these units under 150 ft. head develops 
15,000 hp. on the turbine shaft, which is a single runner 
unit mounted in a east-iron scroll ease. 

It may be stated that the intake end of the scroll 
shown in the photograph is 8 ft. diameter. In addition 
to these 6 main units there are being installed 2 simiiar 
types of units of 850 hp. each, which drive the exciters. 
This power is used for the electrification of the Chicago, 
Milwaukee & St. Paul R. R., where they are electrifying 
something over 400 miles of road through the mountains. 


FIFTEEN THOUSAND HORSEPOWER VERTICAL TURBINE FOR 
DRIVING ELECTRIC GENERATOR AT GREAT FALLS, MONT. 


In another power development, the wicket gate tur- 
bine is mounted in a cast-iron spiral flume and direct- 
connected to a vertical generator. The upper section of 
the draft tube is steel, and the balance concrete. A 
hydraulic gate valve, relief valve and governor are 
provided and the thrust bearing is mounted on top of 
the generator. 

In this plant 5 units, each of 17,000 hp., operating 
at 514 r.p.m. under: 600-ft. head, were designed and 
built for the Georgia Power Co., and installed in its 
Tallulah Falls Plant. There are 6 vertical shaft Fran- 
cis turbines in pressure flumes driving generators in 
the Roosevelt plant of the U. S. Government, Salt River, 
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Ariz., the capacity being 9000 hp. at 400 r.p.m. with a 
226-ft. head. 

In one installation, the wicket gate turbine is ar- 
ranged with a concrete shaft tube and for direct con- 
nection to a vertical generator and the thrust bearing 
for carrying the weight and thrust of the runner, also, 
the weight of the rotor of the generator is placed on 
top of the generator instead of on a separate floor. By 
removing the rotor of the generator, the turbine can be 
removed. 

In some instances, the wicket gate turbine is mounted 
in a concrete spiral flume and direct-connected to a ver- 
tical generator. The draft tube is of concrete and flar- 
ing cast-iron flanges with guide blades are imbedded in 
the concrete and act as a part of the concrete spiral 
flume. The top plate of the turbine is provided with a 
bearing and packing box. The thrust bearing is mounted 
on top of the generator. 


A Napier’s Formula Chart 


By N. G. Near 


N the Practical Reference Tables is given a chart 
based on Napier’s formula: 


W a 
70 
where W = weight of steam flowing through the orifice 
per second. The chart, however, gives 
the flow per minute instead of per sec- 
ond, in which ease Napier’s results are 
multiplied by 60; 
p = steam pressure in lb. per sq. in. absolute; 
a == area of orifice in sq. in. 

To determine the flow, just stretch a thread across 
the chart from given point to given point, and the prob- 
lem is solved. Or, lay a straight edge across. Any- 
thing straight will do the trick. 

For example, the thread stretched across the chart 
shows one solution. Where the steam pressure is 100 lb. 
absolute, and the area of the orifice is 0.5 sq. in., 43 
lb. of steam will flow through the orifice every minute. 
The digit ‘‘three’’ in the 43 must be estimated with the 
eye, but it can be dohe very closely. 

Napier’s formula is used a great deal because it is 
strikingly accurate for cases where steam flows directly 
into the atmosphere, as in the case of soot blowers, 
blowers for inducing draft in boilers, ete. Where there 
is a back pressure in addition to atmospheric back pres- 
sure, it is not so accurate and should then be replaced 
by other formulas. 


The chart can be used ‘‘backward’’ as well as for- 
ward, where it is desired to determine the necessary 
orifice area to care for a certain weight of steam, as in 
the case of safety valves (in connection with which a 
factor of safety must be used), or, the pressure necessary 
to blow out a certain weight of steam can be determined. 

As will be noted, the range of the chart is very wide. 


Dovustine the width of a single belt gives you more 
horsepower capacity than using a double belt of the same 
width, and the cost of double thick belt is just as much 
as that of the double width belt—The Gas Engine. 
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Wrecking Porcupine Boilers 


A SHORT TIME ago, the writer was employed at a plant 
where they had 2 500-hp. and 3 250-hp. Porcupine or 
Hazelton water-tube boilers. The firm decided to take 
out the 3 small boilers and put in larger ones. To do 
this, we first took the stacks down as shown in Fig. 1. 
We took 2 timbers 6 by 6 in. 16 ft. long, ran a 1-in. 
rod through and put a 114-in. pipe over it, as shown. 
Then we ran 5%-in. guy wires from the top of these tim- 
bers to the edge of the roof. A set of chain falls was 
used to raise the stacks after it was cut at the edge of 
the roof. The stack was raised a little and the bottom 
of stack was pulled out with a set of rope falls, and 
then the chain falls were let out, and the stack was 
lowered. Next the hood, Fig. 1, was cut off, and let 
down inside the building. 
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FIG. 1. METHOD OF TAKING DOWN STACK 


Then we rigged up our falls as shown in Fig. 2. A 
timber was put across the hole in the roof where the 
stack went through, and chain falls were fastened to 
this. A set of 1-in. rope falls was fastened to the chain 
falls. We did this because our rope falls would not reach 
the bottom tubes, and by putting the chain falls in the 
place shown, we could reach the lower tubes by length- 
ening the chain falls. We had a coal hoist and carrier 
with an overhead track, placed a 6 by 6-in. timber be- 
tween track and floor and fastened a snatch block to 
the lower end for the cable of the hoist to run on. Then 
we fastened rope falls to cable as shown. To do away 
with slack in the cable when the motor on the hoist was 
reversed, we attached a weight at A. Another weight 
was attached at B to assist the man in pulling back the 
falls so as to put loop in chain, over the end of tube. A 
rope was run from the top of the boiler to the shifter on 
the coal hoist. The man working the shifter could see 
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when the loop in the chain was placed over the tube 
and start the motor and pull out the tube. 

With this arrangement, and 3 men, we were able to 
pull, on an average, 4 tubes a minute. The brick work 
around the boiler was taken down gradually as we pulled 
the tubes, to give the men a place to stand on, so they 
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FIG. 2. REMOVING TUBES FROM PORCUPINE BOILER 


could reach the tubes. After pulling the tubes, the boiler 
was raised with chain falls hitched to the top of shell and 
a timber across the stack hole. Then the bottom of the 
boiler was pulled out and the chain falls slacked off 
gradually as the bottom was pulled out. A. WILLIAMs. 


Sectional Ashpit Increases Efficiency 
Upon STARTING to work in a new plant, the method 
of firing employed struck me as exceedingly inefficient. 
We had 600-hp. B. & W. boilers with hand-fired sta- 
tionary grates, superheaters and economizers, and em- 


ploy forced draft. Air was forced into the ashpits 
through .the bridge walls, also by wing blowers in the 
sidewalls. Each furnace has 3 firing doors, and it was 
the custom of the firemen when cleaning fires to pull 
2 sections at a time, which resulted in a drop of steam 
pressure from 10 to 25 lb. The firemen are foreign 
laborers, who stay with us but a few days or weeks, and 
to train them properly is impossible, so we seemed to 
be compelled to put up with inefficient firing. 

After a study of the situation, one of the company’s 
engineers, Mr. Andrews, suggested a change in the ash- 
pit construction which has proved a wonderful success. 
We divided the ashpit into 3 parts with metal partitions 
running longitudinally under the grates; the wing blow- 
ers were removed and to each section of the ashpit an 
opening was made from the draft chamber in the bridge- 
wall; one of the blowers, however, was put in the air 
flue to help out the fan engine. 

When the fire is cleaned, one section is cleaned at a 
time. The section to be cleaned is allowed to burn nearly 
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to ashes, the forced draft damper under this section is 
closed and the damper in the breeching is partly closed. 
When this section becomes dead, the ashes are pulled 
and live coals winged over from a neighboring section, 
green coal is sprinkled over the section, dampers are 
opened and the fire is in good condition very quickly. 
This method prevents the inrush of cold air during 
cleaning period and, by working the other sections a 
little harder, the drop in steam pressure is unnoticeable. 
As a result of this construction, the coal consumption 
has been reduced, accumulation of ash and formation of 
big clinkers have been minimized, heavy barring elim- 
inated, and the expense of replacing firebrick lining has 
been reduced. B. C. Waite. 


What Ailed the Pump? 


ONE of our pumps for no apparent reason began to 
slow down one day, although both the steam and water 
pressures were normal. Nobody paid very much atten- 
tion, however, except to open up the throttle valve a 
little more, so as to bring it up to speed. 

The next day the same thing happened, so the throttle 
valve was opened some more. Toward evening the pump 
began slowing down again and the throttle opened still 
more. By this time we had come to the conclusion that 
something was wrong with the pump, but as it could not 
be spared it was left to run that way. It kept on going 
from bad to worse until finally it would just drag along 
with the throttle valve wide open. 

Something had to be done, so we shut it down one 
evening and went through it. We could not find any- 
thing wrong. 

The steam valves were perfect and showed they had 
had plenty of oil, as also did the cylinder. Steam pis- 
tons and piston rings were in first-class condition and 
worked freely and easily. 

None of the stuffing-boxes were tight. The water 
ends were examined and found in first-class condition. 
After we had looked it all over, we got a bar and worked 
it back and forth several times and found it worked 
easily. When we started up again, it went fine for a 
few strokes and then it began to slow down until, finally, 
with the throttle wide open, it barely moved. While we 
were debating what to do next, the gasket blew out on 
the low-pressure steam chest cover. 

We got this replaced, and when we started we had 
the same performance over again; that is, the pump 
started up rapidly at first and finally barely moved 
along. 

While we were figuring on where to start in next, the 
gasket in the flange connecting the exhaust pipe to 
the pump blew out. We replaced this on short notice, 
and when starting up again the pump acted the same 
way as it did before. 

I began to suspect that the valve in the exhaust line, 
where it connected to the main exhaust header, was shut, 
or nearly so, and I sent one of the men up to investigate. 
It was wide open. 

Still I was not satisfied that everything was as it 
should be, so I obtained a gage and connected it to the 
drip line from the exhaust pipe and started the pump 
up again. To our surprise, the pressure came up by 
leaps and bounds, until it was nearly as high as the 


steam pressure. Evidently the line was obstructed. We 
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removed the bonnets fromthe stop valves in the exhaust 
line; there was one at the pump and another at the 
main header. Both were intact. 

Finally, I had the men start the pump again, and 
by getting up on a ladder I went along the pipe, laying 
my ear up to it at intervals. The line was of consider- 
able length, and when I had got some distance away 
from the pump, I could plainly hear the hissing sound 
of throttled steam. I got down and went to where the 
line connected to the main header, but everything was 
quiet here, so I followed the line back till it went through 
the wall and out on a roof, without finding anything, so 
I got up on the roof next. There I could plainly hear 
it. It was very dark up there and I could just see a 
dim outline of the pipe; but by feeling my way along, I 
finally came to a valve. It was practically shut. Con- 
nections had been made here for another pump which 
was out of service. There was practically no packing 
on the stem, which left it very loose, and the pulsations 
of the exhaust had rattled it shut. “We reversed the 
valve, packed the stem and had no further trouble. 

KE. W. Miter. 


Method of Drawing an Ellipse 

WirH all due respect to A. W. Schoof’s method of 
drawing an ellipse, as described in the Aug. 1 issue, 
page 660, I wish to submit my method for the benefit of 
those readers who might be interested. 

Instead of cutting a piece of wood to the required 
size and shape, tying a special pencil to it and cutting 
a wooden square, which will take some time to make 


a good job, I simply use a common square of any kind 
that I find handy, a small strip of thin wood (a cigar 
box is good), 2 small brads or nails and a pencil. 
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METHOD OF DRAWING AN ELLIPSE BY AID OF A TRY SQUARE, 
A STRIP OF WOOD, A PENCIL AND 2 BRADS 


To draw an ellipse, lay out 2 lines at right angles 
to each other as A a and B b. Let A a represent the 
longitudinal axis and B b the transverse axis, both being 
the desired length; place the square so that the heel 
will rest at the intersection of the lines as at C. 

Take the strip of wood and mark off D, E and F— 
D E being half the transverse axis and D F half the 
longitudinal axis; drive the small nails in the strip at 
D and E. Make a small hole just large enough to admit 
the point of a pencil at F. 
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Now place the strip on the square as shown in the 
sketch and move point F from A to B, being sure to 
have points E and D bearing against the square at all 
times. This will describe 14 of the ellipse; then, by 
reversing the square, the entire ellipse may be drawn. 

This is a very simple method requiring few tools, and 
a little study of the sketch will make it clear to anyone 
having to draw an ellipse and not having an elliptical 
trammel at hand. H. E. Norruorr. 


Removing a Tight Pulley 
Rererrine To G. H. Brough’s article on page 618, 
July 15 issue, under the caption, ‘‘Removing a Tight 
Pulley,’’ suppose, for instance, he did not have any 
jack; in fact, he doesn’t need one. He could have bored 
2 holes in a 4 by 4-in. hardwood bar and threaded his 
hook bolts 2 or 3 in., put a washer on, and using a piece 


— Wes es 








J 
t } 
Oka" a J 


HIHROWOOO 


























HOOK BOLTS AND HARD WOOD YOKE USED TO REMOVE 
PULLEY 


of pipe just a little smaller than the bore of the pulley, 
he could have tightened up with a wrench. If the pulley 
does not move when the nuts are pulled up tight, hit 
it a few blows with a heavy hammer. Of course, I would 
use a drift pin against the hub of the pulley if conven- 
ient. If not, hit the 4 by 4-in. hardwood bar that the 
hooks go through. I have removed pulleys in this man- 
ner that others had given up in despair. 
Frep V. BroaDAway. 


Care for New Belts 


BELTS, IN MANY respects, are like most other pieces 
of machinery. They ‘‘settle down’’ only after use. If 
well maintained they will run better the second year 
than the first. 

Most belt troubles are caused by early neglect. The 
good that is in the belt is quickly lost unless some at- 
tempt is made to keep it there. 

The best way to keep the good in the belt is to make 
the belt even more pliable than when new. Do not allow 
it to slip at any time, for slip generates heat and heat- 
ing is hard on all belts—old as well as new. The belt 
becomes charred, hard, and can never be rejuvenated. 
The good is gone forever. Proper treatment when the 
belt is new is the only protection against this effect. 

Again, if the belt is not treated when new and even 
if it does not slip, there is a certain amount of internal 
wear produced by one dry fiber sliding and grinding 
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against the other, which leads to early self-destruction. 
If these fibers are lubricated when the belt is new, there 
ean be no grinding and wearing out. 

Of course, the belt must be treated from time to 
time thereafter just as any machine must be oiled from 
time to time, but a machine does not need as much oil 
after it has settled down as when new. The same is true 
of belts. 


Get after your belts when new. N. G. Near. 


Unaflow Engine Pertormance 

IN PracticaL ENGINEER of July 15, discussing Newer 
Types of Steam Engines, on page 605, the statement is 
made that the Unaflow engine costs more per kilowatt 
installed than a Corliss engine. The writer does not 
agree with this unless the engine under discussion is a 
simple Corliss. 

We have installed in our plant 2 Unaflow engines, 
one 33 by 36-in. at 125 r.p.m., driving an a.c. generator 
whose indicating wattmeter shows from 600 up to 900 
kw. The other. unit is 19 by 30 in., at 150 r.p.m., also 
driving an a.c. generator whose wattmeter indicates from 
100 to 275 kw. 

For the larger unit the cost per rated kilowatt was 
$16.66 exclusive of the piping and generator, and per 
average kw. carried the installation cost us $13.33. For 
the smaller unit the cost per rated kilowatt was $33.33, 
and per average kilowatt carried $25. 

The writer had the first unaflow engine in operation 
in this country—a 33 by 36-in. unit, which is doing duty 
in our plant today and has given such good satisfaction 
that we bought a second one a year ago. This second 
unit has been in service 24 hr. a day, 7 days a week, 
since Aug. 16, 1915, and has given no trouble whatever. 
There was some trouble with the first unit which was 
due not to the principle of the engine, but to the de- 
sign. The engine was rebuilt with the design changed, 
and is now entirely satisfactory, both units pulling over- 
loads of 100 per cent. They operate condensing or non- 
condensing, changing over without noise and without 
any attention. The first engine was installed in 1912, 
and has done duty continuously, the rebuilding being 
done at such times as we had a chance to shut the plant 
down for a few days at a time. The steam pressure is 
170 lb. vacuum running from 15 to 28 in. At 16 in. 
vacuum the larger unit develops 850 kw. 

In regard to prices, when we installed these units 
we had bids from nearly every engine builder, and the 
prices for Corliss engines were about the same as, and 
in some eases even higher than those for the unaflow 
type; but even if they cost more in dollars per kilowatt, 
the saving in steam consumption after installation would 
pay for the difference in cost. A. C. Ruat. 


A FirM in Chile desires to enter into commercial rela- 
tions with manufacturers and exporters of machinery 
and steel products, ete., used in connection with the 
nitrate-reduction industry, and other goods, such as 
iron and steel beams, plates, rails; machinery and auto- 
mobiles and accessories ; lubricants, oils, explosives, asbes- 
tos, paints, belting, cement, crucibles, cars, lumber, flour, 
salmon, lard, electrical material, pig iron, and white 
metals of all kinds. References are furnished to the 
U. S. Bureau of Commerce. 
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Coast Artillery Corps Examination 


THE FOLLOWING questions submitted by O. S. Romans 
of Fort Caswell, N. C., are those asked in a recent exam- 
ination for the position of Master Electrician in the 
United States Coast Artillery Corps. 

1. (a) Define foree and the work done by force. 
What are the units of work and force commonly used by 
engineers in this country ? 

(b) State difference between the gravitational 
and absolute units of foree and work. Why are the lat- 
ter so desirable for scientific purposes? 

A. (a) Force may be briefly defined as a pull or a 
push. The product ofthe force times the distance 
through which it acts is called the work performed by 
that force. 

Engineers generally express force in pounds and 
work in foot pounds. 

(b) That force acting on a unit of mass giving it 
unit acceleration is called an absolute unit of force. 
When these units are the centimeter, the gram and the 
second, we have what is generally termed the C. G. S. 
system, the absolute unit of which is that force which 
will give to one gram an acceleration of one centimeter 
per second per second and is called the dyne. 


In the gravitational unit account is taken of the 
acceleration due to gravity which is equal to 32.2 ft. 
per second per second. Instead-of the unit of force as 
in the absolute system being equal to the product of the 
mass times acceleration, it is in the gravitational sys- 
tem equal to the product of the mass divided by 32.2 
times the acceleration. The gravitational system using 
the weight of the pound as the unit of force is employed 
in most English speaking countries. The absolute sys- 
tem, however, bears the simplest possible relation to the 
units of mass, length and time. + 

When the dyne is taken as unit force and the centi- 

_ meter as unit length, the unit of work is that performed 
by a dyne acting through a centimeter and is called an 
erg. As this unit is, however, very small, a multiple 
of it, namely, 10,000,000 ergs, is frequently employed 
and termed a joule. 
_ When the weight of 1 Ib. is taken as unit force and 
the foot as unit length, the unit of work is the work 
done by a force of 1 lb. acting through a distance of 1 
ft. This unit is called the foot pound. 

2. Sketch and describe some form of absorption 
friction dynamometer. 

The pulley to which the brake of such a dynamometer 
is fitted is 3 ft. in diameter and makes 100 r.p.m. when 
the engine is at work. A weight of 200 lb. is registered 
on the scale, which is fixed 21 in. from the axis of the 
shaft. 
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What is the horsepower developed? Prove formula 
used. 

A. One of the oldest and most generally employed 
types of friction dynamometer is the Prony brake. 
This, as shown in Fig. 1, is made up of brake beam BB, 
to one end of which is attached block BK, and adjust- 
able strap ST lined with a series of maple or oak cleats. 
The opposite end of the beam is fitted with a knife edge 
which bears upon the top of pedestal P resting on the 
platform of scale S. 

With the required tension placed on the straps and 
the desired weight upon the scale, the brake horsepower 
may be determined by dividing the product of 2 times 
3.1416 times the length of the brake arm in feet times 
the number of revolutions of the pulley per minute times 
the weight indicated by the scale, by 33,000. 

With the data given, the brake horsepower will in 
this case be equal to the product of, 2 times 3.1416 times 
134 times 100 times 200, divided by 33,000, or 6.6 hp. 
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FIG. 1. GENERALLY EMPLOYED FORM OF FRICTION 
DYNAMOMETER, THE PRONY BRAKE 














Work done in a given time in producing the friction 
(the power absorbed) is measured by the weight moved, 
or that indicated by the scale, multiplied by the distance 
it would pass through in that time if free to move. The 
weight is that registered by the scale and the distance it 
would pass through if free to move, is the circumference 
of the circle, the radius of which is equal to the distance 
from the center of the shaft to the knife edge at the end 
of the brake beam, expressed in feet. In other words, 
the power absorbed in foot pounds is equal to the prod- 
uct of 2 times 3.1416 times the number of revolutions per 
minute of the pulley, times the weight registered by the 
scale. Dividing this product by 33,000 will give the 
horsepower. 

3. The travel of a planer table is 9 ft.; it makes 80 
double strokes per hour, cutting both ways. Find the 
resistance to motion if Giate is 5 hp. actually expended 
in the machine. 
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A. Number of cutting strokes is equal to 2 times 80, 
or 160; the total cutting travel is, therefore, equal to 9 
times 160, or 1440 ft. per hr., or 24 ft. per min. 

As 1 hp. is equivalent to 33,000 ft. lb. per min., 5 
hp. are equivalent to 5 times 33,000, or 165,000 ft. lb. 
per min. With travel of 24 ft. per min., the resistance 
to motion is equal to 165,000 divided by 24, or 6875 lb. 

The actual cutting resistance is somewhat less than 
6875 lb., as this also includes resistance offered by the 
machine parts. 
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Length of belt = L = 2(be + arc ab + arc cd) 
Draw ck parallel to oo' and produce bo to intersect ck. 
ok is therefore equal to o'c = r, hence bk = R+r and ck=L, 
In right-angled triangle kbc we have 

be = \ck*- bk* = \u? - (R+r)* 
Triangles obx and kbc are similar and angle bck = angle A. Ye 
therefore have sin angle bck = bk, or sin angle = a a 





From the above figure we have arc ab = arc ax + arc xb = 


“2 B + 0.0175 R angle A. 


Also are cd = are yd + arc ye = eas + 0.0175 r angle A. 


Adding the values of bc, arc ab and arc. cd, we obtain for the 


total length 


L = 2[ ti - (er) + 1.57 R + 0.0175 R angle A + 1.57 r + 


0.0175 r angle A] » oF 


L = 2[\ i - (Rer)* + 1.57 (Rer) + 0.0175 angle A (R+r}] 


Applying the data given we fini 
ee ce eee ea eee ee 
sin A 7 peat os 0.4166 


Angle A is, therefore, equal to 24 deg. 37 min. 


and L = 2 [e*- (1.541) + 2.57 (1.541) + 0.0175 x 24 37 (1.5#1)] 


[56 = 6.25 + 1.57 x 2.5 + 0.0175 x 24 $F x 2.5] 


[ 28.75 + 3.925 + 1.076] 
x 10.40 = 20.80 ft. 


<j 














Fig. 2, METHOD OF DETERMINING LENGTH OF OROSSED 
BELTS AS EMPLOYED IN BELTS AND PULLEYS, BY 
CROMWELL 


4. A lever safety valve has the following dimen- 
sions; area of valve’3.2 sq. in.; weight of valve and 
spindle 9 lb.; horizontal distance from fulerum to cen- 
ter of valve, 3.4 in.; weight of lever, 3 lb.; distance 
from center of gravity of lever to fulcrum, 8 in. The 
movable weight is 67 lb. 

What is the distance along the lever that the weight 
should be moved for a difference in pressure of 10 lb. 
per sq. in.? 

A. From the data given, and assuming a steam pres- 
sure of 100 Ib. per square inch, the total force tending 
to open the safety valve is equal to 100 times 3.2, or 
320 Ib. Acting at a distance of 3.4 in. from the ful- 
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crum, the moment about this point is equal to 320 times 
3.4, or 1088 lb. Opposing this are the moments of 9 
times 3.4, or 30.6, 3 times 8, or 24, and 67 times X, the 
distance between the fulcrum and movable weight. Add- 
ing these moments we have 54.6 + 67 X. 

In order just to prevent the valve from opening, it 
will be necessary to place the 67 lb. weight at a distance 
of X in. from the fulerum. The value of X may be 
obtained by dividing the difference between 1088 and 
54.6, by 67, which gives us 15.4 in. 

With the steam pressure increased to 110 Ib., the 
total pressure acting upward against the seat is equal 
to 110 times 3.2, or 352 lb.; at a distance of 3.4 in. this 
results in a turning moment of 1196.8. X in this in- 
stance is equal to (1196.8 — 54.6) divided by 67, or 
17 in. It will, therefore, be necessary when increasing 
the steam pressure from 100 to 110 lb. to shift the 
weight, 17 minus 15.4 in., or 1.6 in., toward the end 
of the lever. 


FIG. 3. GENERAL FORM OF CENTRIFUGAL GOVERNOR 


5. A shaft making 100 r.p.m. carries a driving pul- 
ley 3 ft. in diameter and communicates motion by 
means of a crossed belt to a parallel shaft at a distance 
of 6 ft. carrying a pulley 2 ft. in diameter. 


Allowing a slip of 114 per cent, determine the speed 
of the driven shaft. 

Find the speed of the belt and by the aid of a geo- 
metrical construction determine its length. 

A. The product of the speed in revolutions per min- 
ute times the diameter of the driving pulley is equal 
to the product of the speed in revolutions per minute 
times the diameter of the driven pulley. We, therefore, 
have the speed of the driven, or 2-ft., pulley equal to 
the quotient obtained by dividing the product of 3 
times 100, or 300, by 2, giving us 150 r.p.m. Correcting 
for the 114 per cent slip, we have an actual speed of 
14734 r.p.m. 

The circumference of the driver is equal to 3 times 
3.1416, or 9.4248 ft. As its speed is 100 r.p.m., any 
point on its circumference travels at the rate of 942.48 
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ft. per min., which, neglecting slip, is also the speed 
of the belt. See Fig. 2 for solution for determining 
length of belt. 

6. What is the essential difference between an iner- 
tia and a centrifugal governor? Give sketches. of each 
kind. 

A. In Figs. 3 and 4 are shown sketches of centrif- 
ugal and inertia governors respectively. 

In the first-mentioned illustration, the governor 
weight is so suspended by means of a leaf spring that it 
moves approximately in a radial direction due to the 
action of centrifugal foree. The action or movement 
of the weight is by means of a short link communicated 
to an arm attached to the eccentric so that, with an in- 
crease of speed, the weight tending to fly outwards shifts 
the eccentric so as to cause the steam to be cut off 
earlier, thus reducing the speed to normal. 
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FIG. 4. GENERAL FORM OF INERTIA GOVERNOR 


With a speed less than normal, the weight due to 
the action of the spring moves inward and places the 
eccentric so that the valve will be caused to admit more 
steam to the cylinder and thereby cause the engine speed 
to inerease. 

In the inertia type of governor, a combination of cen- 
trifugal force and inertia is employed. The 2 governor 
weights are fastened to a single arm which rotates about 
a pin. One weight has a larger arm than the other and 
is the dominating weight. As the engine revolves, this 
weight tends to assume a radial position, which gives 
the governor its initial position and determines the posi- 
tion of the valve. 

With an increase of load, the engine will tend to 
slow down. Due, however, to the inertia of the governor 
weights tending to maintain their original speed, the 
eccentric will be so shifted as to cause the valve to open 
wider and admit more steam to the cylinder and allow 
the speed to reach its normal value. An increase of 
speed will, in a similar manner, cause the steam to be 
cut off earlier due to the lagging of the governor weights 
and accompanying shifting of the eccentric. 

The travel of the governor weights is limited by the 
stops shown. (To be continued.) 
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True Boiler Horsepower 


How many methods are there of calculating the 
horsepower of a boiler? Which is the correct method ? 
E. P. 
A. The horsepower of a boiler is usually figured 
either from the amount of heating surface provided or 
from the amount of steam actually evaporated. In the 
one case it is known as the rated horsepower, and in 
the other case it is the horsepower delivered. 
You should understand that boiler horsepower has 


‘no relation to engine horsepower at the present time. 


When the boiler horsepower rating was established in 
1876, the steam supplied by a boiler horsepower was 
about sufficient to furnish an engine horsepower, with 
the engines in use at that time, but the improvement in 
steam engine design since that time has been such that 
a boiler horsepower may supply steam for 2 or even’3 
indicated engine horsepower, with the best modern prime 
movers. : 

For the rated horsepower based on heating surface, 
usually 10 sq. ft. of heating surface are allowed per 
boiler horsepower for water-tube boilers, and 12 sq. ft. 
of heating surface for return-tubular boilers. The heat- 
ing surface is figured as that surface which has water 
on one side and hot gases on the other, the surface con- 
sidered being that in contact with the water. 

For figuring the delivered horsepower, the amount 
of water evaporated must be known from test, also the 
conditions for feed water temperature and steam pres- 
sure. The actual evaporation is then reduced to equiva- 
lent evaporation from and at 212 deg. F., by multiply- 
ing the actual evaporation by the factor of evaporation. 

The boiler horsepower is established by the A. S. M. 
E. Code for test as 34.5 lb. of water evaporated per hour 
from and at 212 deg. F. If you wish to go into this 
matter further; you should get from the American So- 
ciety of Mechanical Engineers, Rules for Conducting 
Performance Tests on all kinds of Power Plant Appa- 
ratus. It can be had from the Society, 29 West 39th St., 
New York City. This gives full rules for the tests on 
all kinds of power plant apparatus, and is a valuable 
book to have in one’s library. A. L. R. 


Superiority of Pop Safety Valves 


Way Is a pop safety valye better than one of the 
ball-and-lever type? 


2. Why does a pop safety valve ‘‘pop’’? 
G. F. B. 


ANSWERS 


THE SPRING-LOADED safety valve is superior to the 
lever safety valve because after it opens, the steam 
presses against a larger area than that exposed when the 
valve is closed. This causes the valve to lift higher, and 
retards the closing until the pressure has been reduced 
to a value slightly below that at which the valve opens. 
An additional advantage of the spring-loaded valve is 
that it may be locked and thus prevent any tampering 
with the adjustment. 

2. As explained above, as soon as the pop valve is 
slightly opened, a larger area is exposed to the steam, 
and the sudden increase of pressure effective upon the 
valve bottom is the reason that the valve rises with a 
‘*pop.”’ W. P, 








September 15, 1916 


Mechanical Equipment at 
Point-No-Point 


(Continued from page 778) 


mitted to the bottom of the economizer, passing upward 
in 8 sections of the first group, downward in 4 sec- 
tions, and up in 4 sections. By a return bend, the 
water then passes to the bottom of the second group, 
rises in the first 4 sections, passes downward in the 
second 4 and upward in the second 4. It then returns 
to the bottom of the third group, and flows through this 
the same as through the second group, and then is dis- 
charged to the feed water header. Each economizer 
contains a total of 480 tubes, 12 ft. long, 45 in. ex- 
ternal diameter, giving 7750 sq. ft. of heating surface, 
which is 56 per cent of the heating surface of the boiler. 
Piping connections are provided so that the method of 
circulation in any group can be changed as desired. 


Steam SysTEM 


ENTERING the boiler as previously described, the 
feed water, after being converted into steam, passes to 
the horizontal cross drums and then through 2 8-in. 
discharge nozzles to pipe bends which carry the steam to 
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FIG. 10, DIAGRAM OF STEAM PIPING 


the superheater header, Figs. 5 and 10. From the super- 
heater, it passes through Edward stop and check valves 
to 8-in. mains, and downward to expansion cross bends 
which form a connection between boilers in opposite 
rows, this expansion cross connection being located in the 
top of the pump alley. From these cross connections, 
tee connections are taken to 2 high-pressure headers 
running lengthwise of the alley, which conduct the steam 
to the turbine house. 

These long headers are anchored at the center, so that 
one-half of the expansion goes each way from that point, 
and at the turbine house end they are connected by 
expansion bends and risers through a strainer to the 
turbine inlets. An auxiliary high-pressure header for 
supplying steam to the turbines driving pumps is located 
in the pump alley, and is connected to the cross-connect- 
ing bends. Near the-turbine house, there is a cross 
connection between the main headers which has a blank 
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end for connection to future installations of boilers. 
There is, also, a tee connection from each high-pressure 
lengthwise header to a cross turbine room auxiliary 
header, from which the steam supply is taken for the 
condenser pumps. 

Figure 10 shows the scheme of connections for the 
steam piping and the main connection to the No. 2 
turbine, the connection to No. 1 turbine being the same 


-but omitted for the sake of clearness in the diagram. 


The loop which rises to the turbine is anchored at the 
floor to avoid strain on the turbine connection, but the 
anchor is fitted with springs to permit of the rising 
of the turbine as it expands when heated. From the 
auxiliary turbine room header, connection is made by 
long bends to an auxiliary main which feeds to the 
circulating pump, the condensate pump, and supplies 
steam to an injector for priming the air pump. The 
connection diagram shows the piping for boilers Nos. 1, 
2, part of 3 and 4, the No. 1 feed pump and the service 
pumps, connections to other boilers and feed pumps 
being identical. 

The headers are carried on sling rods and cross 
beam suspensions with springs to allow for come and go. 
All piping is fitted with reinforced Van Stone joints, 
having asbestos gaskets, and with rolled steel flanges, 
the necks and nozzles being acetylene welded to the 
headers. All valves were furnished by the Pittsburgh 
Valve Foundry Const. Co. 

Discharge from the safety valves is to a header which 
has an outlet to the roof, the header being well dripped 
to ensure the removal of all moisture. This roof. dis- 
charge for one line of boilers is also connected down- 
ward, and acts as a steam vent for the open heaters. 

Each set of 4 boilers supplies steam for a Curtis 
horizontal type turbine made by the General Electric 
Co., which drives a generator of 25,000 kv.a. capacity, 
or 20,000 kw., at 80 per cent power factor. The tur- 
bine is of 12-stage type, running at 1800 r.p.m., and 
weighs 325 tons. The over-all dimensions are 55 ft. 6 in. 
in length, 18 ft. 8 in. in width, and 13 ft. 4 in. in height. 
Eight stages are used for the high pressure steam and 
4 stages for the low pressure, steam being supplied at 
190 lb. boiler pressure and 175 deg: superheat maximum. 

At each turbine is an auxiliary stop valve furnished 
by the Pittsburgh Valve Foundry & Const. Co., and a 
governor throttle supplied by Schutte & Koerting. The 
stop valves at the boilers, sectionalizing valves for the 
headers, and the turbine stop valves are motor driven. 

All steam piping, except the rise and bend which 
connects to the steam turbine, is below the turbine floor 
level, this floor being raised somewhat above the level 
of the boiler floor. 


CoNDENSER EQUIPMENT 


TURBINES exhaust downward through an outlet 8 ft. 
6 in. by 16 ft. directly to surface condensers. From 
the exhaust chamber, a 36-in. outboard exhaust is taken 
off, this line, which is of riveted pipe, being carried back 
into the boiler house and up through the roof. The 
condensers are of the 2-pass type, having 32,000 sq. ft. 
of cooling surface each, consisting of 6434 1-in. tubes of 
18 B.W.G. Admiralty metal, the tubes being 19 ft. long. 
This gives 1.28 sq. ft. of surface per kilowatt, and pro- 
vides for the condensation of 7.5 lb. of steam per square 
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foot of cooling surface per hour. Condensate at 80 deg. 
F. is taken from the condensers by an 8-in. Westinghouse 
centrifugal pump having a capacity of 500 gal. per 
minute, and is discharged under 19 lb. pressure to the 
metering tank already described, which has a capacity 
of 9200 gal. Expansion joints in this condensate line 


are provided of corrugated copper. 
The condensing equipment was furnished by the 
Westinghouse Machine Co., of East Pittsburgh, Pa. The 
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equipment includes: 2 32,000-sq. ft. surface condensers ; 
2 steam turbines with reduction gears, for circulating 
pump drive; 3 24,000-g.p.m. circulating pumps; one 60- 
cycle motor for circulating pump drive; 2 Westinghouse- 
LeBlane air pumps; 2 60-cycle motors for air pump 
drive; 2 condensate pumps; 2 steam turbines for con- 
densate pump drive; exhaust connections to turbine, and 
spring supports. An additional circulating pump was 
furnished later. 
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The surface condensers serve 2 25,000-kw., horizontal 
steam turbines, and are of the radial flow type. The 
radial flow design consists in arranging the tubes in a 
nest the center of which is eccentric with respect to the 
center of the shell, and locating the air off-take sub- 
stantially in the center of the nest. This allows steam 
to enter the whole periphery in the nest, and the travel, 
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Fig. 13. 


lineally to the end of the condensing zone, is very short. 
In the radial flow arrangement, steam enters around the 
whole perimeter of the nest of tubes, giving practically 
double the area for the introduction of steam into the tube 
nest with a resultant decrease in velocity. The air offtake 
consists of 2 parallel plates that extend the whole length 
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of the condenser. This means that the lineal length of 
travel for the steam through the tubes is only about one- 
half of that required by the older type of condenser. 
All condensate in the radial flow design must fall 
through the surrounding envelope of live steam, and 
will, therefore, assume the temperature of the steam 
entering the condenser. 


MOTOR DRIVEN PUMP SIDE OF CONDENSER 


A number of very interesting details of the con- 
denser are clearly indicated in Fig. 13a, from which it 
will be noticed that an exhaust connecting casting, made 
in 2 parts with internal flanges, adapts the turbine 
exhaust to the condenser inlet, being offset from the 
center line of turbine exhaust by about 51% ft. 
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FIG. 134A. DRAWING OF CONDENSER SHOWING SPECIAL FEATURES 


The condenser exhaust connection is bolted directly supports was an interesting problem, for it was neces. 
to the turbine exhaust nozzle, no expansion joint being sary that they be so proportioned that there would be 
used, the condenser being supported in part by the tur- no tendency for the exhaust flange to assume any posi- 
bine’s exhaust nozzle and in part by a system of spring tion other than exactly parallel to the turbine’s exhaust 
supports. The spring supports care for any longitud- flange. 
inal movement of the turbine and condenser due to The details of the spring supports are clearly shown 
expansion in the turbine, and also care for any expan- in the drawing. Ribbed lugs are cast on the condenser 
sion of the condenser itself. The design of the spring shell to support the weight, which is transmitted to the 
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FIG. 15. END SECTION OF TURBINE HOUSE 
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eonerete pier foundation by a double row of stiff spiral 
springs resting on a cast-iron shoe, forming the top 
surface of the pier. A threaded steel bushing is inserted 
in the condenser lug. Into this bushing the tap bolts 
serew and bear down upon the cap in such a manner 
that the weight of the condenser may be transmitted to 
the foundation from the condenser lug through the tap 
bolts by means of the threaded bushings, from the tap 
bolts to the steel cap, and from this cap to the spring 
and to haseplate. The tap bolts, however, are not actu- 
ally required to carry the weight of the condenser except 
at the time when they are screwed down in order to 
permit the insertion of the steel liners. After this the 
tap bolts are backed off and the weight is transmitted 
directly from condenser lug to steel liner and then to 
spring hearing cup. The thickness of the steel liners 
represents the carefully calculated compression of the 
spring necessary to give the desired relief of the con- 
denser weight on the part of the springs. 


FIG. 14. SECTION OF EXPANSION JOINT, CONDENSING 


WATER PIPING 


There is a double row of springs at the water inlet 
end of condenser, 6 springs being used for each of the 
2 lugs. At the opposite end of condenser 5 springs per 
lug, arranged in a single row, are utilized, these springs 
not being so stiff, but are compressed more than the 
springs at the water inlet end. 

The path of the steam through the condenser is best 
shown by arrows. Air is extracted at the center of the 
condenser; i.e., along the central axis of the tube plate, 
which extends the active length of condenser. Two pipes 
provide the outside connection to air pumps. A built-up 
section of steel plates and channel irons provides for 
collecting the air and permitting it to be extracted by 
connection to the pipes. This built up section, “‘air 
collecting box,’’ is supported at the 2 ends by a vertical 
cast-iron beam through brackets, and at the center by 
cast-iron tube support plates. The vertical beam also 
serves to aid in supporting the tube plates. 

Details of the tube plates, water box, and cover 
plates assembly, also stay bolts, are shown in the cross 
section at the lower left-hand corner of the drawing. 
The tube plates and water box covers are split vertically 
along the central line of condenser. Lifting lugs are 
provided on the covers so that they may be readily 
removed. Manholes are also provided. 
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Cooling water is taken from and returned to the 
river by concrete tunnels located under the floor of the 
turbine house, the intake tunnels running beneath the 
discharge tunnels as shown in Fig. 17. The intake 
structure at the dock has 3 15-ft. gates located in a 
eonerete wall, and back of these are revolving screens, 
Fig. 16; carried on sprocket wheels at the top and bot- 
tom, driven by a motor connected to the upper sprocket 
wheels and traveling 4 ft. per minute. This screen is 
cleared of rubbish at the upper end by means of a 
water spray which washes the dirt and trash back into 





FIG. 16. SECTION OF REVOLVING INTAKE SCREEN 
the river through the discharge tunnels. The chamber 
for these screens is 10 ft. wide, and back of these, the 
eanals are reduced in section, being 9 ft. 4 in. wide and 
8 ft. high with 11-ft. gates. Discharge and intake tun- 
nels are passed by each other so that the suction from 
the circulating pumps is a direct lift from the intake 
canals. 

Two methods of supplying water to the condensers 
are provided, one pump for each condenser, Fig. 13, 
being motor driven by a 350-hp. Westinghouse constant 
speed motor through a flexible coupling, the pump be- 
ing a double suction volute, with a capacity of 24,000 
gal. per minute, at 32.5 ft. head. The other unit, which 
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is the same type pump, Fig. 18, is driven by a Westing- 
house horizontal type turbine of 350 hp. capacity and 
running at 1800 r.p.m. through a set of self-alining 
double helical gears having a reduction ratio of 5 to 1. 
The turbine pump is the regular source of supply. The 
motor driven pump is cut in and out of service as re- 
quired to keep the temperature of the cooling water 
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cross-section in Fig. 14, and is also shown i) 
left-hand corner of the cut, Fig. 13, showine 
driven pump side of the condenser. This jv 
of steel rings attached to the flanges, hay: 
the flanges a sleeve of 5-ply Sea Island duc! 
the yard, with a coating of 45 per cent pur 
1/32-in. thick between the plies, and 1/16-; 
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Fig. 17. 


between definite limits, a thermostat cutting in the 
motor when the cooling water temperature reaches the 
high limit and cutting out the motor when the low limit 
is reached. Cooling water discharges by. gravity ver- 
tically to the discharge tunnels. 

Expansion in the intake and discharge pipes is pro- 
vided for by a special type of joint which is shown in 
































SECTION AND PLAN OF TUNNELS 


the outside, the gum being pressed in with a mold and 
vulcanized in place. A space of 14 in. is allowed between 
the flexible sleeve and the inside copper sleeves. These 
copper sleeves form a sliding joint 34 in. inside diam- 
eter, the copper being 3/16-in. thick. 

The discharge canals are 2 in number, 12 ft. 6 i 
high by 9 ft. 4 in. wide, with an auxiliary chamber for 
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making connection to the condenser discharge pipes. 
At the outlet to the river, the channels are 12 ft. wide 
by § ft. deep, with 12 ft. gates. The entire tunnel 
structure 1S carried on piling 2 ft. 2 in. centers, has side 
walls 5 {t. thick at the bottom, 3 ft. thick at the top, 
dividing walls 2 ft. 6 in. and 3 ft. thick, a floor thick- 
ness of 3 ft., and a roof of reinforced concrete 18 in. 
thick witli openings at various necessary points fitted 
with corrugated steel cover plates. ; 
For removing the air from the condensers, a Westing- 
house-Le Blanc pump is provided, having a capacity of 
97.5 cu. ft. of free air per minute and operating at an 
absolute pressure of 0.76 in. of mercury. This pump is 


FIG. 18. 


driven by a 100-hp. constant speed Westinghouse induc- 
tion motor, direct connected. The generator end of the 
turbines will be described in a further article which 
deals-with the electrical equipment of the plant. 


AUXILIARY EQUIPMENT 


For ASSISTING in the operation of the turbines, there 
are located in the turbine room control panels two boards 
being used for each turbine and condenser. These con- 
tain a General Electric indicating, recording and inte- 
grating flow meter for registering the steam used, a pen 
recording thermometer for the steam temperature of the 
superheater, recording pressure gage and 2-pen record- 
ing thermometer giving the inlet and discharge tem- 
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perature of the cooling water, and a 2-pen recording 
thermometer registering the steam temperature at the 
top of the condenser and the temperature of the con- 
densate in the heater well at the bottom of the con- 
denser. There is, also, a board containing the frequency 
meter, indicating wattmeter, engineers’ signal lamps, 
and a remote control switch to operate the main stop 
valve on the turbine steam supply, and a separate syn- 
chroscope is provided for use in paralleling the gen- 
erator units. 

In the boiler room, a panel board is provided for each 
boiler, containing a recording thermometer for the gas 
temperature at the uptake, thermometers showing the 
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TURBINE DRIVEN CIRCULATING PUMP 


water temperature at the inlet and discharge of the 
economizer, a recording pressure gage showing the wind 
pressure in the stoker air chamber, a tachometer show- 
ing the speed of the stoker shaft, and a gage showing 
the draft over the fire and the draft in the intake. There 
is, also, a U-tube gage showing the pressure in the main 
foreed air duct; controllers for the stoker motor, and 
the forced draft fan are located beside the panel board, 
thus making this an operating center from which the 
entire boiler action may be controlled and studied. 
Indications on the boiler control panel showed a 
boiler pressure of 220 lb., an inlet temperature to the 
economizer of 195 deg., an outlet temperature of 260 
deg. for the feed water, a flue gas temperature at the 
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uptake of 440 deg., 4.15 in. of water pressure in the Return oil flows to a 2-barrel tank located under the typ. 
forced air duct, and 1.7 in. of draft in the uptake. bine room floor, and is forced by air pressure to a stop. 
Equipment on the boiler panel boards consists of Colum- age tank in the boiler house roof. A second t:nk ig pro- 
bia recording instruments made by Schaeffer & Buden- vided for use when new oil is being tested. Irom thege 
berg. overhead tanks the oil flows by gravity to a small stop. 

For operating the clamshell gates of the coal and age tank on each turbine, and after use is forced by a 
ash chutes, compressed air is used, also for signals and 3-in. centrifugal pump, furnished by the Lea-( ‘ourtenay 
for cleaning about the plant, and to provide the air for Co. and having a capacity of 150 gal. per minute ang 
this purpose a straight line air compressor, made by driven by a 7.5-hp. General Electric constant speeg 
the Ingersoll-Rand Co., is installed, with capacity of 100 motor, to the storage tank. The oil pump unit is pro. 
eu. ft. of air per minute at 100 lb. pressure. A second vided in duplicate. 


TABLE I. EQUIPMENT OF COAL TOWER AND BUNKER 


Fo EQUIPMENT KIND SIZE OPERATING CONDITION MANUFACTURER a 


24-in. Drums 200 r.p.m. 180 Tone per Hour Maine Electric Co. 

ine wee fie 410 hp. 200 r.p.m. . Direct Connected to Engine General Electric Co, 
Travers ing Engine Single Drum 30-in, Drum Gear Driven Uotor Maine Electric Co. 
T. E. Motor Induction 75 hp. Constant Speed General Electric Co. 
Poeder Apron 5 ft. Wide, 16 ft. Long Gear Driven Motor Stephens—Adamson Co. 
Feeder Motor Induction 7.5 hp. Constant Speed General Electric Co. 
Crushers 2-Roll 36 in. by 36 in. Rolls Gear Driven Motor Robins Conveying Belt Co, 
Crusher Motors Induction ° Constant Speed General Electric Co. 
Conveyor Belt by 161 ft. Long 300 Tons per Hour Robine Conveying Bel? Co. 
Conveyor Belt by 120 ft. Long 200 Tons per Hour Robins Conveying Belt Co. | 
Conveyor Motor Induction Constant Speed Westinghouse Electric & Mfg. Co,| 
Conveyor Motor Induction Constant Speed Westinghouse Electric & Nfg. Co,| 
Hayward Co. 


mshell on 
Sead Saebes —— 2 Ton Buckets - 100 Tons per Hr. Pull Automatic Maine Electric Co. | 











t | Balanced 
og et Age Induction 25 hp. Constant Speed General Electric Co, 


Electric Freight 74 Ton 50 ft. per Minute Reedy Elevator Co. 
Elevator € Constant Speed Lincoln Electric Co, 
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Elevator Motor Induction 40 hp. 
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TABLE II. PRINCIPAL EQUIPMENT OF BOILER HOUSE 





EQUIPMENT KIND SIZE OPERATING CONDITION MANUPACTURER ] 





5 Boilers B&¥. Croee Drum 1375 hp. on 10 lb. per sq. ft. Basis 225 lb. Press. 150 deg. Superheat | Babcock & Wilcox Co 

4 a” pear Plash Type 1711 sq. ft. Heating Surface ~ 150 deg. vuperheat iii Babcock & Wilcox Co. 

8 Stokers . L Aeten arog Live Steam Vulcan Soot Blower Co. 

> hake mone nderfeed 16 Retort - 15,000 1b. Coal per Hour Continuous Dumping Sanford Riley Stoker Co. 

8 Stoker — Class P - No. 63 Variable Speed Reeves Pulley Cor 

8 Forced Draft. epee =. Pour Speed General Electric Co 
orced Draft Blowers | Turbovane 60, cu. ft, Min. at 7 in. St.Pres, 2 Speede- Motor Driven B 

8 F. D. Motors Induction 150 hp 2 Speed 


. Sturtevant Co 
° General Electric Co. 
: eek heen * Cc. I. Tube 7750 eq. ft. 40 by 12 by 12 ft. 1 Economizer per Boiler — B. FP. Sturtevant Co. 
> tT ae wool ‘ane Multivane 106,000 cu. ft. Gases 400 deg. F. Constant Speed Motor Driven B. F. Sturtevant Co. 

- D. PY 8 Induction 100 hp. Constant Speed General Electric Co. 
peg Metering 10,000 hp. 500,000 1b. per Hour Harrison Safety Boiler Worke 


, 200,000 1b. per Hour Harrison Safety Boiler Yorks a, 8 
eed Water 1,000,000 1b. per Hour Harrison Safety Boiler Yorke It 18 
5S Stage Centrifugal 1000 gal. per Minute 700 ft. Total Head International Steam Pump Co, 
Horizontal 2 . 190 lb. Steam, 150 deg. Superheat Westinghouse Electric & Mfg. Co, fort: 
2 Stage Centrifugal 1000 gal. per Minute 110 1b. Total Head Dea-Courtenay Co. 
Induction 100 hp. Constant Speed Westinghouse Electric 4% Nfg. Co, $ 
Straight Line 225 cu. ft. per Minute 100 lb. Pressure Ingersoll-Rand Co. 
Induction Constant Spsed Westinghouse Electric & Mfg. t 
Single Stage 500 gal. per Ninute 11 30. Total Head Lea-Courtenay Co. | ge 
Horizontal 22 hp. 190 1b. Gauge, 150 deg. Superheat Westinghouse Electric & Mfg. 
Straight Line 100 cu. ft. per Minute 100 1b. Pressure Ingersoll-Rand Co. been 
etm a Af Constant Speed Westinghouse Electric & Mfg. Co, 
‘on u R n' Co. y 
Steel-Brick Lined 15 ft. 4 in. by 250 ft. ober Sriven obins Conveying Belt Co how 
ectric Storage Battery Storage Battery Westing> use Electric & Mfg. Co, 
a Steam Plow General wlectric Co. for ) 
arging Equipment Motor Generator 15 kw. For Electric Locomotives General Electric Co. of 1 
tent 
TABLE III. MAIN EQUIPMENT OF TURBINE HOUSE us, ¢ 























EQUIPMENT KIND SIZE OPERATING CONDITION MANUPACTURER opel 


= 
° 





Generators 25,000 k.v.a. 132,000 v. 3 hp. 60 cy. 1800 r.p.m.| General Electric Co. be f 
Exciterse Direct Connected 100 kw., 250 v. Compound Wound 1800 r.p.m. General Electric Co. 

Exciter Shunt Wound 150 kw. 250 v. Reserve Equipment Allis-Chalmers Co. snea 
Exciter Motor Induction 220 hp. - 1175 r.p.m. Reserve Equipment Allis-Chalmers Co. 
Turbines Curtis - Horizontal 25,000 kw. - 12 stage 190 lb. Steam, 150 deg. Superheat General Electric Co. | how 
Condensers Two Pass Surface 32,000 eq. ft. - 255,000 1b. per hr, Westinghouse Electric . | 

Circulating Pumps Horizontal-—Centrifugal 24,000 gal. per Min. 435 ft. Max. Hd, Turbine Driven Westinghouse Electric 
Cc. P.. Turbines Horizontally Split 350 hp. 190 1b. Steam, 150 deg. Superheat Westinghouse Electric 
Cc. P. Motors Induction 350 hp. Constant Speed Westinghouse Electric 
Air Pumpe Le Blanc 37.5 cu. ft. Pree Air per Min. Motor Driven Westinghouse Electric 
Air Pump Hotore Induction 100 hp. Constant Speed Westinghouse Electric 
Condensate Pumps Centrifugal 500 gal. per Minute Txrbine Driven Westinghouse Electric 
Cc. P. Turbines Horizontally Split 18 1b. Steam, 150 deg. Superbeat Westinghouse Electric 


. 


quit 
Of 


20 hp. ° 
ano Electric Traveling 100 Ton - 94 ft. Span 2-60 Ton, 1-10 Ton, Hooke Morgan Engineering Co. | to i 

Air Washers Spray System 60,000 cu. ft. Air per Minute Motor Driven Pumps - 10 hp. Spray Engineering Co. 

Oil Pumpe Centrifugal 3-in. -150 gal. per Min. Motor Driven Lea-Courtenay Co. | or i 

Oil Pump Motors Induction 7.5 hp. Constant Speed General Electric Co. | 

\' Oil Filter Por New & Makeup 0il Only Richardson-Phenix Co. : 
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and 
compressor is also to be installed of the same type, hav- A drinking fountain system is provided through the Seco 
ing a capacity of 225 cu. ft. of air per minute, both plant, with fountains located at convenient points, the To 
being motor driven, the smaller compressor has a West- water being cooled by a 2-ton refrigerating plant fur star 
inghouse constant speed 15-hp. motor connected by belt nished by the Brunswick Refrigerating Co., of Bruns- in t 
drive, and started and stopped automatically by pres- wick, N. J., this plant also manufacturing 500 Ib. of ice sion 
sure variation to low and high limits in the air receiver. a day for use in the kitchen and restaurant which is got 
For supplying lubrication to the machinery, an oil operated at the plant for the benefit of employes. Dor 
circulating system is installed, consisting of a Richard- For the handling of parts during repairs and over- this 
son-Phenix oil filter, which is used for new and makeup hauling, a 100-ton Morgan Engineering Co. crane is 
oil only, and is located in the turbine room basement. installed in the turbine room, having a span of 87 ft. —0 
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gin. This carries 2 50-ton hooks and carriages, having 
a lifting speed of 8 ft. per minute, and one 10-ton hook 
having 2 speed of 25 ft. per minute. The lift is 65 ft. 
gin. On each large hook a 52-hp. motor is provided, 
and on ihe small hook a 22-hp. A 52-hp. traversing 
motor operates the bridge at a speed of 150 ft. per min- 
ute, and two 15-hp. motors traverse the hook carriages 
at 150 ft. per minute. Small hand hoists are provided 
which may be put in position at various points in the 
plant for the temporary handling of parts during over- 
hauling. 

For the control of the condensers, Pratt & Cady 
swing cheeks are provided on the double discharge for 
cooling water, and Chapman motor-operated gate valves 
on the inlet piping. On the turbine outlet a Homann & 
Maurer mercury barometer is connected, which showed 
98.8 in. vacuum on 29.96 in. barometer reading. There 
are, also, gages on the inlet and discharge of the Le 
Blane air pump, the inlet gage showing 28.9 in., and 
the discharge 15 in. vacuum. An Elliott twin strainer 
js installed in the discharge from the air pump to catch 
any foreign matter and prevent returning it to the 
poiler feed tanks. On the cooling water inlet is installed 
a Homann & Maurer thermometer, showing 68 deg., and 
on the outlet a Homann & Maurer mercury thermometer, 
also a Foxboro recording thermometer, which showed 


75 deg. 


Told at Forty 


HINGS look different at forty. I know, for I am 

writing this on my fortieth birthday. Life isn’t 

any more serious than it ever was, perhaps less so; 
it is not nearly so much of a problem; it is more com- 
fortable. 

You see I am an employe—one of the millions who 
get pay from somebody or somebody else. I have always 
been an employe and, I suppose, always shall be. Some- 
how, there doesn’t seem to be enough employing to do 
for all of us to have a chance at it. And, besides, most 
of us don’t know enough to do employing, yet nine- 
tenths of us feel that we are superior to men who pay 
us, and we criticise their methods and their actions. Not 
openly, more’s the pity; the average employer would 
be glad to hear decent criticisms, decently made. We 
sneak. We tell the other fellows and our friends outside 
how ‘‘slow’’ and ‘‘mean’’ the boss is. 

- When I began to work I didn’t see any of these things 
quite this way, didn’t see some of them this way at all. 
Of course, I wasn’t forty then, but I was on the way 
to it. So are you my brother, unless you have reached 
or passed it. 

I have had 3 jobs since my twenty-first birthday, 4, 7, 
and 8 yr. Left the first one to go to the second, and the 
second to go to the third; and am still at the third. 
To do better each time? No. To do worse from a money 
standpoint. But to apply some of these things I learned 
in the previous job. I did get my wages increased occa- 
sionally while at the first two jobs. But I wouldn’t have 
got a worth-while promotion in a thousand years. Why? 
Don’t ask me—just read over again the first part of 
this talk. 

Eleven years to learn something—not much even then 
—of my duty as an employe. And I learned not to lay 
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any particular stress on my employer’s duty to me; 
because he really doesn’t owe me any duty, unless my 
conduct and my work are such as to impose an obligation 
upon him, in which event he’ll be glad to ‘‘square’’ up. 

Is this a new one? It was to me, once. But I’m 
fixed in it now. I have said that I am an employe. And 
yet I have spent the last 8 yr. working for myself. Just 
as surely as though I owned a business. How? By doing 
the best I know for my employer, every minute of my 
working day. It’s easy when you get into it. 

I tumbled to the fact that there is only one fellow 
in the world and that fellow is myself. He hindered 
me a good many years; he’s helping me now. 

Some folk say I made a wonderful jump to where 
Iam. They’re wrong. I’ve gone up slowly, very slowly, 
it has seemed sometimes. In obedience, however, to the 
law of business gravitation, the law that inexorably says, 
‘‘up if you’re worth it’’ and ‘‘down if you’re not.”’ 

I haven’t worried about my job since I got the real 
hang of things. Once, when I had a good offer from 
another city, my employer said, ‘‘I would like to see you 
stay here.’’ Not a word about advancing my wages to 
meet that offer. Nota word for 6 mo. after, for I stayed. 
Then, that much and more. 

Some of the other fellows said harsh things about 
that man, just as I said them about former employers. 
And they are listless and uninterested, and jump when 
the bell rings. 

Sometimes they tell me I’m lucky, when there’s no— 
such thing as luck. They have not learned—some of 
them are ’way past forty and will never learn. 

I am happy in my work; my digestion and nerves are 
good. Life is beautiful and richly worth living. 

I’ve saved a little money, and by the way, maybe I 
ean quit and rest awhile if I want to. , 

Yes, things do look different—at forty —The I[llum- 
inator. 


THe METHOD of handling orders from customers in 
foreign countries has been arranged by the Stow Manu- 
facturing Co., of Binghamton, N. Y., which affords great 
convenience and would seem to be desirable for many 
classes of apparatus. 

By this arrangement, orders made out directly to 
the Stow Mfg. Co. may be placed at the nearest foreign 
office of the American Express Co., and will be trans- 
mitted direct to the Stow Co. The express company will 
also open credits or accept payments for the account of 
the Stow Co., and will handle details of shipping, cus- 
toms, etc. No buying commission is charged by the ex- 
press company, only a reasonable charge being made for 
handling credits and remittances, and for transportation 
of goods. 

The offices of the express company which are avail- 
able cover practically all the larger cities of Europe, 
with the exception of the central powers, and also in- 
clude Buenos Aires, Manila and Hongkong. 


U. S. Civiu Service CoMMISSION announces examina- 
tions, Sept. 20 and 21, for junior computer, to fill vacan- 
cies in the Bureau of Mines, Pittsburgh, Pa., at salaries 
ranging from $900 to $1200; and for mineral examiner, 
in the General Land Office at $1320. Apply for Form 
1312, giving the title of the examination desired. 
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Letting Subordinates Conduct Minor 
Investigations 


Presumably every ‘‘chief’’ in charge of » plant large 
enough to require several assistant engineers has ambj. 
tions to build up a peerless organization and to maintain 
it at a high level of efficiency. These good in‘entiong are 
sometimes befogged by the policy of keeping suborgj. 
nates too strictly on purely routine work. Constant 
repetition of duties, varied only slightly throuch changes 
in load conditions, needs now and then to be succeeded 
by fresh and stimulating tasks if real develop ent of the 
staff is to be obtained, and one of the best wavs in which 
the chief can bring this desirable change to pass ig tp 
institute the investigation of some particular problem 
in the station and call upon one or more assistants to 
take an active part in the analysis. 

Such an investigation may be considered a minor 
study in comparison with some of the problems which 
are put up to the chief by his superiors, but it affords 
in many cases ample opportunity for the display of jn. 
itiative by the assistants charged with the details. Such 
an inquiry, for example, might be directed into the power 
requirements of the coal-handling system, into the pos. 
sibility of cutting down the energy consumption for 
station lighting, or into the accuracy of draft control, 
Without abating his responsibility for the recommenda. 
tions, if any, resulting from the investigation, the chief 
engineer bent on developing his staff will share such 
work with his subordinates in a way that gives one or 
more at a time a real chance to attack the problem. 


This may mean allowing one or two assistants tim 
enough off to visit other plants in the reasonable vicinity 
and see thoroughly just what their practice is along the 
particular lines up for consideration. The chief may 
decide to go himself after the rough notes of the study 
are before him; but by letting his subordinate engineers 
break away from routine and bring home some fresh 
ideas on their own account, he accomplishes something 
that cannot easily be weighed in the direction of stimu- 
lating their powers of observation, recording and dedue- 
tion. Again, with the right kind of executive ‘‘timber” 
in his staff, the chief may decide to let one or another of 
his subordinates conduct a series of tests with the aux- 
iliary equipment, holding the under man responsible for 
results and not hampering him more than is absolutely 
necessary with fussy detailed instructions. 

In such a study as that of station lighting, for in- 
stance, the chief may go so far as to authorize his second 
in command to obtain approximate cost data from manv- 
facturers’ representatives as to new types of reflectors, 
and may encourage the assistant engineer to set up & 
trial installation in which some improved lighting unit 
figures to advantage. The chief may ask his right-hand 
man to submit an informal report on the subject, with 
cost estimates and recommendations. All such work may 
have to be very carefully checked, of course, and it can 
be done in a way not to give offense to the under engineer 
who has put, it may be,-a good many nights of outside 
reading and some hours of hard work on the equipment 
itself. Some engineers apparently never think of letting 
those just below them share in the minor investigations 
for which most stations offer so attractive a field, but 
the policy is certainly worth considering. 
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First Ohio Boiler Inspectors’ Convention 


THOSE INTERESTED IN UNIFORM Borer LAws AND 
Copges ASSEMBLE AT CoLUMBUS, AUG. 17 AND 18 


ERHAPS one of the most interesting and unique 
conventions held recently was that of the boiler 
inspectors employed by the state and by the liabil- 


‘ity insurance companies, which met in the Ohio House 


of Representatives on Aug. 17 and 18, and was presided 
over by Chief Deputy J. C. Callery of the Division of 
Boiler Inspection under the Industrial Commission. 

The principal object of the convention was to further 
the matter of uniformity, both in the construction of 
steam boilers, and the inspection of boilers in operation 
throughout the state, and under the immediate super- 
yision of the Ohio Board of Boiler Rules. It is felt 
that considerable progress was made, and great benefits 


Hon. Perey Tetlow, a former member of the Legis- 
lature, and member of the Constitutional Convention, 
now an organizer for the United Mine Workers of Ohio, 
addressed the convention on ‘‘Conservation and Law 
Enforcement.’’ He took occasion to speak of the enor- 
mous waste in the mining of coal, and its attendant in- 
fluence on the cost of power as generated through the 
steam boiler. The wastage due to the mining methods 
was placed as high as 40 per cent. 

Mr. Tetlow pleaded that something should be done to 
secure a greater per cent of the coal yet unmined. 
Speaking of the mining -of coal, he referred to the 
enormous loss of life and what steps had been taken to 
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will follow from the meeting, especially in the matter of 
uniformity, from the discussions which were brought 
out along these lines. 

At the first convention, the address of welcome was 
delivered by Hon. Wallace D. Yaple, Chairman of the 
Industrial Commission. During his remarks he took 
occasion to give a short history of steam power, and how 
helpless the industry of the world would be without 
the steam engine, and its necessary corollary, the steam 
boiler, and especially dwelling upon the importance of 
the proper inspection of boilers for the safety, not only 
of the operators of them, but for the general public. It 
was also urged that the matter of uniformity was one 
of very great importance, and any measures which would 
tend to advance progress in that direction should be 
adopted. 


prevent accidents, and stated that while much had been 
done, considerable improvements were still to be made, 
and left the thought with the convention that it was a 
duty imposed upon each one to do everything in his 
individual power to prevent loss of life or injury to per- 
son or property through preventable causes. He stated 
that the average death rate among miners in the United 
States was the highest of any in the world, being 4 per 
1000 annually, while that of Austria was 1.04; France, 
1.17, and England 1.43. This was due not to the fact 
that this country did not have competent mining engi- 
neers and mine managers, but from lack of discipline in 
the mines, and lack of law enforcement. In European 
countries law violations were punished, while owing to 
free and easy methods in this country, offenses were 
overlooked. Part of these deaths were due to the method 
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of mining, the Long Wall system being used abroad. 

H. A. Baumhart, Vice-Chairman of the Ohio Board 
of Boiler: Rules, gave a history of the insurance of steam 
boilers, and the inspection and protection features con- 
nected with the early companies who engaged in this 
form of insurance. In 1838 the Federal Government 
passed an act formulating rules governing the inspec- 
tion of steam vessels carrying passengers. This law 
was amended in 1852 to include freight steamers, and 
in the next 5 yr. the number of explosions amounted 
to 7 as against 50 for the preceding 5 yr. This 
law was fought by boiler owners and engineers, just as 
attempts at boiler legislation are opposed today. The 
speaker urged standardization, both as to construction 
and methods of inspection, and ventured the conclusion 
that it was the most important subject before the in- 
dustry. He also mentioned that Massachusetts was the 
first state to have compulsory inspection, Ohie follow- 
ing after. He stated that from his experience the 
boiler manufacturers were responding nobly to the 
changed conditions oceasioned by the inspection law, and 
were assisting in its operation. He urged the necessity 
of uniformity, to the end that the life of the people 
coming in contact with the boilers be better conserved, 
and that property damage be averted, as well as inaking 
for progress because of one standard, both in the con- 
struction and inspection of boilers. 

At the Thursday afternoon session, J. F. Whiteley 
of the Fidelity and Casualty Co., of New York, gave an 
entertaining and instructive address on ‘‘Duties of a 
Boiler Inspector. Going back 26 yr., Mr. White- 
ley gave reminiscences of a time when there were proba- 


bly less than 100 boiler inspectors in the entire United 
States, while at the present day there are more than 


that number in the state of Ohio. Mention was made of 
the old drop-flue boiler, the double-decked cylinder 
boiler, and triple-draft Hennessy boiler, now happily 
passed to the scrap pile, and that the few ‘‘misfits’’ yet 
remaining are fast disappearing. Continuing, the 
speaker pointed out the improvement in the workman- 
ship on the present boilers as compared to the methods 
of drifting the rivet holes until it was possible to force 
the rivet through; that it was no longer considered pos- 
sible to set the sheets up loosely and expect the calking 
tool to cover up the poor work and make the boiler tight 
for a short time; also that ‘‘tooth pick braces’’ were 
obsolete in these days of high pressur2, and that ihe 
use of sledge hammers to straighten out ‘“‘kinks’’ was 
no longer tolerated. Speaking of reports, and what 
the reports: indicated, the speaker laid particular em- 
phasis on the fact that the man in the office was able to 
judge something of the character and ability of the in- 
spector by the manner in which he prepared his reports, 
and referred particularly to the necessity of having all 
data correct. 

Necessity of boiler inspection codes was treated by 
Fred R. Low. The speaker ‘cox octasion to impress 
upon his audience the tremendous power stored in a 
boiler, and mentioned something like 163,000,000 ft.-lb. 
of energy in a 72-in. by 18-ft. boiler at 150 lb. pressure. 
The necessity.for boiler inspection was apparent, and 
since various builders differ considerably on boiler de- 
signs, a code of uniform application would be beneficial 
to both the manufacturers and the users of steam boilers. 
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Reasons why a uniformity of rules would improve 
the standards of inspection were presented by Thomas 
E. Durban, chairman American Uniform [oiler Law 
Society, Erie, Pa., in a paper on ‘‘The Ad ‘antages of 
a Uniform Boiler Inspection Code.’’ He stated that 
many of the present-day difficulties resulted ‘vom a lack 
of uniformity. 

George A. Luck of Massachusetts, gave a short talk 
relating how the boiler inspection law was applied jn 
his home and mentioned some of the difticul:ies eneonn. 
tered by his Board. He urged that a uniform eode bp 
formulated and adopted by all states at as carly a date 
as possible. George A. O’Rourke, of tie York 
State Industrial Commission, also gave a short talk in 
regard to his duties and the progress made ini his state. 
Brief talks followed by different members, and consider. 
able discussion of live subjects resulted at the close of 
the prepared papers. 

On Thursday evening a banquet for 280 enests was 
held at the Winter Garden of the Southern Hotel. 

At the Friday morning session Victor T. Noonan, 
Director of Safety of the Industrial Commission gave a 
lengthy address on ‘‘Why not Preparedness against 
Accidents?’’ going into detail as to the cause of aeej- 
dents and the way to prevent them. 

Frank M. Yeager of the Ohio Board of Boiler Rules, 
and representing the operating engineers, gave a short 
talk in which he deplored the present day tendency of 
men operating large factories to place a watch in the 
hand of a man to record the time required in each oper- 
ation, and expressed the belief that this was the cause 
of more accidents than was generally credited. The 
speaker urged the benefits to be derived from proper in- 
spections, and mentioned instances _ illustrating his 
points. 

F. D. Converse of the Ohio Brotherhood of Thresher- 
men, although in poor health, addressed the convention 
briefly, and expressed the thought that the time would 
come when the threshermen would come under the in- 
spection department, and have their boilers examined 
for safety. The speaker mentioned some of the obstacles 
in the way, especially referring to the difficulty of find- 
ing a time when it would be possible to inspect these 
boilers, and not discommode the farmers to whom the 
outfits belonged. Between March and June Ist, the 
speaker concluded, was the most favorable time for the 
inspection. 

Many resolutions were suggested that the convention 
idea for the promotion of uniform boiler laws and codes 
be made a permanent annual occurrence. However, 
none was adopted for this purpose, the convention ad- 
journed subject to the eall of the Chairman Callery, as 
those directly in authority felt that there would be a 
meeting called in the very near future of committees 
from all the states directly or indirectly interested, also 
the A. S. M. E., for the purpose of preparing and adopt- 
ing a uniform law and code. 

Moving pictures, ‘‘From Ore to Finished Pipe,” 
taken in the plants of the National Tube Co., were shown 
and explained by a representative of the company, Mr. 
Mason. The convention closed with an address by Gov- 
ernor Frank B. Willis, in which he complimented them 
on their attendance, and expressed the thought that 
much good would result from their meeting. 
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Power Apparatus in Shop and Market 
New Ideas In Making, Buying and Selling 

















Modern Automatic Water Heater 


SPECIALLY adapted for hotels, hospitals, laun- 

dries, swimming pools, and all buildings where 

large quantities of hot water are required, and 
where a constant steam supply, exhaust, high or low 
pressure, 1S available, the Madsen automatic water heater 
should be of interest to engineers. It may be installed 
flatwise or vertically, as desired. 

As indicated in the accompanying illustration, steam 
enters the steam chamber or header, and then circulates 
through the steam pipes into the compound header 
Cold water enters the cold water 


shown on the right. 
compound header and, passing 


compartment of the 











VIEW SHOWING COMPARTMENTS OF MADSEN HEATER 


through brass pipes, is heated by the steam circulating 
in a counter-current direction and then enters the hot 
water header shown on the left. 

Anchored at one end through the division wall of the 
compound header the brass pipes have, at the other end, 
a free movement through stuffing-boxes in the steam 
chamber, and are then connected to the hot water 
header. 

As the hot water is heated to the desired tempera- 
ture, the brass pipes expand, moving a fraction of an 
inch, and this automatic movement closes the steam valve 
by operating a fulerum rod connecting the valve and 
the hot water header. When the water becomes colder 
than the desired temperature, the contraction of the 
brass pipes causes the steam valve to open sufficiently to 
heat the water to the temperature for which the con- 
trolling valve is set. 


When the use of hot water ceases, the steam supply 
valve is automatically closed by the expansion of the 
brass pipes, thus steam is used only while hot water is 
being drawn. Condensation is collected in one compart- 
ment of the compound header and may be returned to 
the boiler by gravity, or through a return trap, or by a 
feed pump, or wasted through a trap into drain or 
sewer. 

This heater, which is manufactured by the Thermal 
Appliance Co., Ine., of New York City, is made in 5 
sizes, from 1 to 8 pipes wide and 18 ft. in length, and 
covers a range of capacities from 100 to 8400 gal. per 
hour of hot water. 


Tank Lifters for Medium 
Size Oil Switches 


HE GENERAL ELECTRIC Co. has recently de- 
veloped a number of tank lifting arrangements for 
oil switches of various forms and sizes, one type for 

comparatively small switches being described in the 
Aug. 1, 1915, issue of Practical Engineer. For switches 
of the next larger size and in capacities up to 1500 amp. 


TANK HELD IN SUSPENSION BELOW CIRCUIT BREAKER BY 
MEANS OF TANK LIFTER 


the lifter as herewith illustrated is employed. The oil 
tanks can be lifted the entire distance between the 
switch frame and the floor. 

The method of removing a tank is as follows: The 
lifter is placed on the oil switch frame and fastened 
there by turning 2 wing nuts; the operating handle, 
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connected to a worm gear, is turned until the 2 triangu- 
lar tank supports engage the tank, which is then un- 
fastened from the switch frame and lowered to the floor 
or to any intermediate position desired. 

The lifter is adapted to various sizés of the form of 
switch shown simply by moving slightly forward or back 
the pulleys over which the cables run, depending upon 
whether the switch on which the lifter was last used is 
smaller or larger than the switch next to use it. 


Air Displacement Pump 


ERHAPS the simplest form of air displacement 
pump is a ‘‘U”’ tube with inlet and outlet valves. 
Submerging the tube in water will fill both legs tu 

the same point or level, and if compressed air is applied 
at the top of one leg of the tube, the water will be 
depressed in this leg and forced higher in the other leg. 
The difference in level between the two depends upon 
the air pressure; that is, if the right-hand column is 100 
ft. higher than the left-hand column, the balancing air 
pressure will be just 43 lb. per square inch. 

To fill the intake chamber again with water, the 
air must first be exhausted, and this is accomplished 
by means of a 3-way reversing valve placed in the air 
line between the receiver and the pump. This revers- 
ing valve acts automatically and is adjusted for a pre- 
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‘WEBER AIR DISPLACEMENT PUMP WITH CLOSED EXHAUST 
SYSTEM 


determined water level in the intake chamber. It is 
controlled either by air pressure or mechanical means. 
As the object of the controlling device is to maintain 
a@ given water seal around the discharge pipe opening, 
the depression of water in the liquid chamber should 
not reach beyond this opening before the air is exhausted 
or all the air would pass out through the discharge 
pipe and prevent proper operation of the pump. 

The Weber subterranean pump is of the air displace 
ment type with a discharge pipe and intake chamber 
which are concentric. Referring to the accompanying 
illustration, plunger P of the reversing valve in the 
position shown, allows the admission of air to the pump 
chamber, B, through pipe C. This air depresses the 
level of the water, forcing it out through discharge pipe 
D. A small quantity of water is simultaneously being 
forced through the 14-in. pipe, E, which leads to the 
spring cap of the reversing valve. 
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When the water level in the pump chamber jg 
depressed to point A, the compressed air passes up 
through the 14-in. pipe, E, to the cap of the reversing 
valve, acting then upon the spring contro!led Piston 
G, so as to release the small quantity of air above the 
spool plunger, P. The pressure acting on the bottom 
of the plunger then drives it to its extreme upper 
position, cutting off the live air supply and exhausting 
the air from the pump chamber, B, through air pipe ¢ 
and then through exhaust port Z. When the exhaust 
pressure is reduced to zero, the plunger drops to its seat 
by gravity. During this exhaust interval, the chamber 
again filis with water due to submergence of the entire 
chamber. 

If the pump is located within 200 ft. of the air com. 

pressor, the exhaust air may be returned to the con. 
pressor inlet as shown in the illustration. The air evi. 
inder of the compressor then acts partly as a motor to 
recompress the air into the air receiver. A saving 
of about 35 per cent of the total power to compress 
the air shows this type of pump to have a high efficiency 
for an air operated pump. 
_ By admitting air to the compressor at pressures above 
the atmosphere, the equivalent free air displacement is 
increased or a much smaller compressor can be used, 
The intake valves must be closed or hooded to lead the 
air under pressure to the cylinder, and in order to restore 
any loss by leakage or absorption, an automatic unload- 
ing drive, X, with check valve in combination, is placed 
in the intake air line as shown. This pump is manu- 
factured by the Weber Subterranean Pump Co., of New 
York. 


Drago Combination Fuel Oil Bur- 


ner and Automatic Controller 


UCCESSFUL operation of oil-burning furnaces is, 
to a great extent, dependent upon the proper con- 
trol, regulation and atomization of the fuel and 

the performance of the apparatus employed for that 
purpose. 


q “AIN STEAM STEAM SUPPLY 
|] (SUPLY VALE 
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SECTIONAL VIEW OF DRAGO COMBINATION FUEL OIL BURNER 
AND AUTOMATIC CONTROLLER 


In the Drago Combination Fuel Oil Burner and 
Automatic Controller, shown in section in the accom- 
panying illustration, the steam and oil supply is auto- 
matically furnished the burner in quantities dependent 
upon the pressure of the steam with additional pro- 
vision for manual adjustment. By means of a con- 
nection between the main steam supply valve and the 
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diaphragm casing, the pressure of the steam is allowed 
to act upon diaphragm D, to which is attached stem 
DS, working against spring MS. Adjustable cupped 
collar © on stem DS serves as a means of support for 
yalve levers VL and VC, which communicate any move- 
ment of stem DS to the stems of the steam and oil 
valves provided with springs VS, VS, which in turn 
tend to keep the dises of these valves upon their seats. 

With an increase of steam pressure, diaphragm D 
moves stem DS toward the left against spring MS, caus- 
ing valve levers VL and VC to allow the tension of 
springs VS and VS to act upon the steam and oil valves, 
thus cutting down the fuel supply until the pressure 
of the steam drops. With such a pressure drop, dia- 
phragm 1), due to the action of spring MS, cause stem 
DS to move to the right,-which in turn, through the 
medium of collar C and valve levers VL and VC results 
in a partial opening of the steam and oil valves, an 
increased supply of fuel, and a consequent raising of 
the steam pressure. 

Fulerums F and F are adjustable, a feature pro- 
viding for the desired or required travel of either oil 
or steam valve; thumb screws at the ends of the, steam 
and oil valve stems provide a further means of adjust- 
ments. 

By reversing the combining chamber and providing 
it with nozzles as shown in the upper right-hand corner, 
this apparatus may be made to act as an injector, cre- 
ating a suction on the oil line and thus eliminating the 
necessity of having the oil under pressure. 

By means of a suitable connection, the burner may 
be placed at any reasonable distance from the controller. 

This burner and controller is patented and manu- 
factured by L. A. Drago, of Seattle, Wash. 


Small Battery Charging 
Equipments 


VERY garage operator and automobile owner has 
experienced the need of a tonvenient means for 
charging small storage batteries, such as are used 
today on practically all up-to-date gasoline cars for 
starting, lighting and ignition service. Launch owners, 
too, have experienced the same need. 
For economically charging these small storage bat- 
teries, the Westinghouse Electric & Mfg. Co., East Pitts- 


WESTINGHOUSE MOTOR-GENERATOR SET FOR BATTERY 
CHARGING PURPOSES 


burgh, Pa., is marketing an equipment shown in the illus- 
tration. This simple, compact motor-generator can be 
connected to the most commonly found lighting circuits, 
namely 110 or 220-v., 60-cycle, alternating current, or 
115 or 230-v. direct current. The motor generator takes 
its power from the line and generates direct current at 
a voltage slightly higher than that of the battery. 
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The panel and the charging set are supplied com- 
pletely wired ready for operation, which is extremely 
simple. The motor is first connected to the supply cir- 
cuit and then started by means of a snap switch. The 
battery is connected to the generator terminals and the 
ampere charging rate adjusted by means of the field 
rheostat to the value shown on the battery name plate. 
The charging is continued according to the method recom- 
mended by the battery manufacturer. As the generator 
is shunt wound, its voltage increases as the ampere load 
decreases; that is, as the battery approaches a charged 
condition, the potential of the generator automatically 
rises to the higher value required for finishing the charge. 
This voltage characteristic is a great advantage where 
lead batteries are to be charged because it permits the 
operator to give the battery an equalizing or long-period, 
low-rate charge which prolongs the life of the lead 
battery. 

The Westinghouse charging equipment includes a 
motor-generator and a charging panel with the neces- 
sary controlling rheostat, ammeter, switches and fuses. 
The ammeter shows the ampere charging rate which can 
be adjusted by the rheostat. Snap switches and fuses 
control both the motor, and generator, conforming to all 
the requirements of the National Board of Fire Under- 
writers. 


The Welderon Receiver 
Separator 


N steel plate receiver separators as commonly con- 
structed, the separator body as a whole becomes an 
integral part of the steam header, and as a result, 

even though built with a sufficient factor of saféty, are 
liable to damage by expansion and contraction stresses. 
To insure against the possibility of such conditions, the 
Welderon Receiver Separator has a continuous pipe 














SECTIONAL VIEW, HORIZONTAL TYPE, WELDERON 
RECEIVER SEPARATOR 


Fia. 1. 


throughout its length, and all weak points where ex- 
pansion and contraction stresses might be localized, have 


been eliminated. 
These separators are built in 3 types, the horizontal, 


the vertical and the angle. 


In the former, shown in sec- 
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tion in Fig. 1, steam enters at the left, and passes down 
into the receiver through the inlet port. The entrain- 
ment, due to its high velocity and its greater density, is 
carried to the bottom of the receiver and the steam, to 
pass into the steam header again, must circulate around 
in the receiver and rise to the outlet port in the top of 
the continuous pipe. Long baffle plates, riveted or welded 
to the continuous pipe, are so arranged that the steam 
is deflected, and it is stated to be impossible for any 
drops of water to reach the outlet, either by being car- 


FIG. 2. SECTIONAL VIEW, ANGLE TYPE, WELDERON 
RECEIVER SEPARATOR 


ried along with the steam or by creeping along the pipe. 

Vertical type Welderon Receiver Separators differ 
from the horizontal type only in that the continuous 
pipe is placed centrally parallel to the axis of the sepa- 
rator body. 

The angle type of these receiver separators can be 
adapted for steam inlet at either top or side as desired. 
In the section shown in Fig. 2, the inlet is at the top 
and the outlet at the side. The vertical pipe is fitted 
and welded to the horizontal pipe, and the joint is rein- 
forced by a strong support extending to the bottom of 
the receiver, as well as by braces to each side. For this 
type a long baffle plate extending at an angle on each 
side is attached to the vertical branch of the pipe to pre- 
vent particles of mdisture from being carried direct to 
the outlet port, or from creeping around the pipe. 

Welderon Receiver Separators are made entirely of 
open hearth steel plates and wrought steel pipe, with 
the exception of the cast-steel flanges, which are first 
serewed on the pipe and then welded in place by a 
special process. The receiver chamber is made in either 
riveted or welded construction, or both; but the con- 
tinuous pipe which forms an integral part of the steam 
header is in all cases welded to the receiver chamber, 
thereby insuring an absolutely tight and indestructible 
joint through which no strains can be transmitted. 

Welderon Receiver Separators are manufactured by 
the Elliott Co. of Pittsburgh, Pa., in sizes ranging from 
31% to 16 in. 
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All Metal Steam Hose 


N constructing hose that will give dependable Service 
with high-pressure steam under the rough usage to 
which it is ordinarily subjected in power plant gery. 

ice, several important factors should be considered, Jt 
should possess heat-resisting qualities to enable it to 
withstand the intense heat generated by high-pressure 
steam. It should have ample strength to ensure long 
service and should retain its flexibility under steam 
pressure. 


FIG. 1. DOUBLE GROOVE CONSTRUCTION OF METAL HOSE 


To withstand the high temperatures of high-pressure 
steam, the Muleonroy flexible all-metal steam hose is 
formed on a base of extra heavy, double grooved bronze, 
which is packed with chemically treated asbestos in order 
to make every joint steam tight. To insure strength, 
the next covering is a reinforcement of braided bronze 
or galvanized steel wires, while an outer armor of 
spiral half-round galvanized steel affords protection 


FIG. 2. MULCONROY ALL-METAL HOSE COUPLING 


against bending, twisting and dragging over rough sur- 
faces. Details of construction are illustrated in Fig. 1. 

Couplings for this hose are screwed on, and fit into 
the grooves in such a manner that it is impossible to 
blow them off. To make a perfect steam joint, these 
couplings are packed with asbestos and red lead. Both 


hose and coupling are manufactured by the Mulconroy 
Co., of Philadelphia, Pa. 


AN AMENDMENT to the rules and regulation of the 
United States Steamboat Inspection Service modifies the 
provision for the required tensile strength of a test piece 
in connection with the stays or braces used in marine 


boilers. The new provision is, that, when the tensile 
strength of the test piece is more than 63,000 lb. per 
sq. in. of section, each test piece that has been reduced 
in size shall show an elongation of at least 26 per cent 
in 2 in. The former figure for the tensile strength was 
66,000 Ib. 
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CHART FOR CALCULATING THROTTLING CALORIMETER 
FORMULA 


PER CENT MOISTURE VV STEAM 
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W=100 X [H — 1146.6 — 0.48 (T — 212)] + L. Blacl 
In which W = percentage of moisture in the steam; H — total heat of } ¢ 
the steam; T=temperature of the throttled and superheated steam in | Ferti 
the calorimeter, deg. F.; L—=latent heat of steam in the main pipe. i : 

To use the chart, first note the steam pressure in the pipe and the | faetu 
temperature, T, then enter the chart at the bottom at the proper i x : 
in the scale of pressures and trace vertically to the diagonal represent- Ing, . 
ing temperature of throttled and superheated steam, then trace horizon- /O T 
tally to the right or = as the on oe = to the oe yon cna etygen 50 90 30 20 lO9BT7TG 5 4 
ressure, then vertica up to the scale representing percentage o 
naaee in the steam laid cond the answer. The heavy line marked RATIC OF AREA OF STEAM FLOW TO ad om 
with arrows solves the problem where the pressure = 150 Ib. abs., and PISTON AREA - PERCENT tunit 
T = 265 deg. F. i th 
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THIS CHART is based on Kent’s formula for the throttling calor- 
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Total 

Cost 
425.72 
167.23 
41.80 
Initial tem- 
1 lb. 


1,000 Gal. | 

67.41 
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6.24 4.21 

1.56 1.05 
lve Mfg. Co 


2,696,416] $399.28] $269.64| $668.92 
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Intersection with third scale will give unknown quantity, 
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OQIAMETER OF PIPE IN INCHES 


150 Lb. Pressure 
Cost of 
Coal 
Per Mo. 
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LOSS OF HERD IN FEET PER (000 FEET OF PIPE 
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Calculated by the engineering department of the Homestead Va 
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Place straight edge across diagram intersecting scales at known quantities. 
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News Notes 


NeLson VALVE Co. and Yarnall-Waring Co. announce 
the appointment of H. J. Moyer as representative in 
Chicago, also the opening of their own office in the 
Hearst Building. A full stock is carried in Chicago. 


Tur |! aRNswortH Mre. Co., of Boston, Mass., manu- 
facturing tilting traps and duplex boiler feeders, has 
opened a Chicago office at 20 E. Jackson Blvd., with 
Charles 0. Lindahl as managing District Engineer. 


Henry R. CosieieH, formerly mechanical editor of 
The Iron Age, and latterly managing editor of Power, 
has established himself in business as a partner in the 
Power Plant Management Co., National Bank of Com- 
merce Building, New York. A specialty is made of 
effecting operating economies in power generation and 
distribution in existing industrial and other plants. 


Ar tHe Second National Exposition of Chemica] In- 
dustries, to be held at the Grand Central Palace, New 
York, during the week of Sept. 25, an automatic mo- 
tion-picture machine of the latest design will be em- 
ployed to display motion pictures showing machinery 
and processes in the manufacture of materials. A few 
of the films to be exhibited are as follows: Making of 
Black Powder, Manufacture of Iron, Manufacture of 
Fertilizers, Mining and Manufacturing of Iron, Manu- 
facturing of Silk, Making of Blotting Paper, Silver Min- 
ing, Manufacturing of Varnish and Asphalt. 

Two other features of the Exposition that have been 
added this year are a large section showing the oppor- 
tunities that await the chemist in our South and known 
as the Southern Opportunity Section and a section de- 
voted to the paper and pulp industry, displaying mate- 
rials and machinery used in the manufacture of paper 
and other related products. In addition, the Bureau 
of Mines is preparing an elaborate working exhibit that 
will cover much space. 

The Exposition will be attended by many of the most 
prominent men in the industry, and opening addresses 
are to be made by Dr. Charles H. Herty, President of 
the American Chemical Society and Chairman of the 
Exposition Advisory Committee; Francis A. J. Fitz- 
gerald, President of the American Electrochemical So- 
ciety, and Arthur B. Daniels, President of American 
Paper and Pulp Association. 

The American Chemical Society, whose annual meet- 
ing is being held during the same week and in con- 
junction with the Exposition, has arranged for confer- 
ence meetings that will take the form of symposiums 
of an industrial nature. 

The American Electrochemical Society has arranged 
a series of interesting meetings, beginning on Thursday 
morning, Sept. 28, with the ‘‘Made in America’’ tech- 
nical session, followed on Friday morning by another 
session, devoted to the theoretical side of electrochem- 
istry. 

The Technical Association of Pulp and Paper Indus- 
try also holding meetings in conjunction with the Expo- 
sition, is arranging its headquarters in the midst of the 
Paper and Pulp Industry Section on the second floor 
of the Grand Central Palace. A large number of inter- 


esting papers are promised on the technical aspects 
of pulp and paper manufacture. 
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Catalog Notes 


A NEW ‘‘White Star’’ valve booklet has recently 
been published by The Wm. Powell Co., Cincinnati, O. 


CONDULETS Bulletin No. 1000E, supplement to 
Condulet Catalog No. 1000 and Condulet Bulletin No. 
1000C, has been received from Crouse-Hinds Co., Syr- 
acuse, N. Y. 


TYPICAL STOKER LAYOUTS showing the appli- 
eation of Riley self-dumping underfeed stokers to boilers 
are illustrated and dimension sheets are given in a re- 
cent pamphlet from Sanford Riley Stoker Co., Ltd., 
Worcester, Mass. 


THE FOXBORO CO.’S latest bulletin, No. 104, il- 
lustrates the company’s line of indicating and recording 
thermometers, describing clearly the actuating prin- 
ciples and recent improvements. This bulletin is now 
ready for distribution, and may be obtained from the 
company at Foxboro, Mass. 


§. K. F. BALL BEARING CO., of Hartford, Conn., 
has just issued a new handbook, entitled ‘‘Better Elec- 
tric Motors,’’ on the application of ball bearings to elec- 
trical machinery. An accompanying booklet contains 
letters from electrical engineers telling of results from 
the use of ball bearings. 


THE 1915-1916 ISSUE of the catalog of McGraw- 
Hill books has been received from the McGraw-Hill Book 
Co., and is arranged in convenient and attractive form. 
A very complete index of subjects is provided as well as 
an authors’ index. 

The body of the catalog is arranged with the books 
classified according to subjects so that all books on a 
given topic are brought together for comparison. The 
field covered includes all branches of .engineering, the 
book making a handy reference on technical literature 
of nearly 200 pages. 


WATER PURIFICATION for all Purposes is the 
title of a new catalog which illustrates various types of 
water softening and purifying apparatus, and discusses 
water purification as applied to various industrial uses. 
In it are included analyses from various water supplies 
throughout the United States and miscellaneous data 
for caleulating water requirements for various uses. The 
book contains a large number of illustrations showing 
installations of water purifying apparatus. The manu- 
facturers,;Wm. B. Scaife & Sons Co., Pittsburgh, Pa., 
will be glad to send copies on request. 


FROM THE LAGONDA MFG. CO., of Springfield, 
Ohio, we have just received a catalog of Lagonda Boiler 
Tube Cleaners which is a handsome and attractive piece 
of technical literature, printed on a heavy coated stock 
in two colors, and with particularly clear and interesting 
illustrations of the Lagonda tube cleaners of different 
type and the way in which they are operated in various 
types of boilers and condensers. Full description as well 
as illustration is given not only of the cleaners, but of 
other boiler room specialties made by the Lagonda Mfg. 
Co. The book will be found of interest to everyone who 
has to do with power plant operation, and a copy will 
gladly be sent to anyone upon request. 





Trade Notes 


SOME OF THE recent orders received by The 
Bruce-Macbeth Engine Co., 2108 Center St., N. W., 
Cleveland, are as follows: The Faultless Rubber Co., 
Ashland, Ohio, 1 350-hp., the fourth Bruce-Macbeth gas 
engine to be installed by this rapidly growing concern, 
displacing the last steam unit; F. E. Myers & Bros., Ash- 
land, Ohio; Theodore Kundtz, Cleveland, 2 engines, sec- 
ond and third repeat orders within a year; Antler Ho- 
tel, Youngstown, Ohio, 1 30-hp.; Eastman Machine Co., 
Buffalo, 1 40-hp.; Borough of Emporium, Pa., 1 150-hp. 
Municipal Service, a repeat order, being a duplicate of 
the Bruce-Macbeth gas engine installed for this city 
2 yr. ago, driving elevators in parallel; A. E. Gruber, 
Pittsburgh, dressed beef market and abattoirs; The James 
McCord Grocery Co., Fort Worth, Texas, 1 75-hp. for 
lighting, elevators and refrigeration; Tygart Glass Co., 
Grafton, W. Va., 1 150-hp., adding one more to the long 
list of Bruce-Macbeth gas engine in glass factories; 
Bellview Garage, Milwaukee, Wis., 1 125-hp. producer 
gas engine, direct connection to generator for lighting 
and charging storage batteries; Tod House, Youngstown, 
O., installation consisting of 2 duplicate units for light- 
ing, power and elevator service; American Window 
Glass Co., Pittsburgh, 1 250-hp., third repeat order; 
American Extract Co., Port Alleghany, Pa. 


THE NORDBERG MFG. CO., of Milwaukee, Wis., 
now has on order for building a large number of heavy 
duty hoists, including the following: Steam hoists for 
Gulf State Steel Co., Birmingham, Ala.; Sulphur Mining 
& Railroad Co., Richmond, Va.; Davis-Daly Copper Co., 
Butte, Mont. Air hoists for the Anaconda Copper Min- 
ing Co., Butte, Mont (2). Electric hoist for the Elm 
Orlu Mining Co., Butte, Mont.; Butte & Superior Cop- 
per Co., Butte, Mont. (2); Utah Apex Mining Co., 
Bingham, Utah; St. Louis Smelting & Refining Co., St. 
Francois, Mo.; Phelps-Dodge & Co., Globe, Ariz. ; Phelps- 
Dodge & Co., Nacozari, Mexico; Federal Mining & Smelt- 
ing Co., Wallace, Idaho; Hercules Mining Co., Wallace, 
Idaho; Cerro de Paseo Mining Co., Peru, South America; 
Furukawa Ashio Mining Co., Japan. 

The hoists for the Elm Orlu Mining Co., Butte, and 
the Butte.& Superior Copper Co., Butte, are of particu- 
larly large size, the former being a first motion 10-ft. 
double-drum hoist driven by an 1800-hp. motor, and the 
second a 12-ft. double-drum first motion hoist, driven by 
a 3600-hp. motor. These, it is believed, are the largest 
electric hoists ever built. 

The company is also building a large number of its 
Nordberg-Carels Diesel engines for various mining com- 
panies in the West and Southwest. 


CONTRACTS for the complete electrical equipment 
for 3 large double-leaf bascule lift bridges for the City 
of Seattle, have been awarded to the Westinghouse 
Electric & Mfg. Co. of East Pittsburgh, Pa. These 
bridges will span the Lake Washington Canal and will 
be among the largest of their type yet built. The elec- 
trical equipment for each bridge will consist of 4 100-hp., 
main operating motors together with a smaller motor 
for operating the centerlock. 
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Trade-mark, Reg. U. S. Pat. Off. 


PUBLISHED ON THE FIRST AND FIFTEENTH OF EACi! MONTH 
SEMI-MONTHLY 


Subscription price in advance in the United States, 
Mexico or united possessions, $1.00 a year. 
In Canada, subscription price, $1.75 a year. 
Foreign Countries, subscription price, $2.50 a year, 


Address all letters and make all checks and money orders 
payable to Technical Publishing Co., 537 So. Dearborn at, 
Chicago, III. 

Any advertiser is invited to examine our paid subscription 
lists and Post Office mailing receipts at any time, 


ADVERTISING RATES 
Display 


Full page, one year, each insertion, $60.00. 

Half page, one year, each insertion, $35.00. 

Quarter page, one year, each insertion, $20.00. 

Eighth page, one year, each insertion, $12.00. 

Front cover $150.00 per issue. 

Other specified positions, regular rate plus 10 to 50 
per cent. 

Stippled plates used, but no heavy, black and white 
plates. 


Classified Rates 


Per line, 30 cents each insertion. 

Advertisements in this section are inserted under 
regular headings. 

No display type allowed, but the first three words 
may be set in capital letters. 

About nine words make a line. 
two lines. 

Under classification ‘‘Position Wanted,’’ advertise- 
ments not exceeding four lines will be inserted once for 
subscribers free of charge. 

All copy should be received at Chicago office 18 days 
before date of publication. 


Minimum space sold, 


Circulation of this issue, 22,500. 


Technical Publishing, Co. 
537 S. Dearborn Street 
Chicago 





Position Wanted 





POSITION WANTED—Young, sober and reliable mar- 


ried man, as engineer. Six years’ experience with a.c. an 
d.c. compression ice plants, Corliss, high speed and slide 
valve engines. Ambitious. 
ment is possible. Open October Ist. R. Bruce, Caruthers- 
ville, Mo. 8-15-1 
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POSITION WANTED—As operating engineer. Over 
practical operating experience with steam and 


15 years. 
Sica! equipment and refrigeration. American; married; 
yse no ittoxicants. Age 39. Sg but desire change. 


Box 448, Practical Engineer, 537 S. Dearborn St., Chicago, 


Ill. 9-15-1 
POSITION W ANTED— By chief engineer, 35, married. 
15 years’ experience, electrical and refrigera- 











Use no liquor; 
tion. Wants position where ability and push will count. 
Can get results if given opportunity. Box 436, Practical 
Engineer, 537 S. Dearborn St., Chicago, III. 8.1.2 
POSITION WANTED—As engineer in pumping station 
or some stationary plant. Ten years’ experience. Capable 
of taking charge of plant. For further particulars, Engineer, 
64 Lawrence St., Hartford, Conn. 9-15-1 








POSITION WANTED-—Young man, age 26, would like a 
s helper in engine room where good advancement 


position a i ; . 
Am I.C.S. student. Will send information. Box 





s assured. 
129, Practical Engineer, 537 S. Dearborn St., Chicago, III. 
: 8-15-1 
POSIT [ON WANTED—As chief engineer. Am qualified 
to take fu + charge of power plant, a.c. or d.c., also refrig- 
eration. Age 30; married; employed. Chicago only. Box 
421, Practical Engineer, 537 S. Dearborn St., Chicago, III. 
8-1-2 





WANTED—Position as engineer in pumping station or in 
some stationary plant. I have had 4 years’ experience in 
engineering. What have you to offer? E. W. Adkins, 
Charleston, Ill. 8-15-1 








Help Wanted 


WANTED—Resident subscription agents in the following 
cities: Atlanta, Ga.; Cincinnati and Columbus, Ohio; Kansas 
City, Mo.; Los Angeles, Cal.; Louisville, Ky.; Newark, N. J.; 
New Orleans, La.; Portland, Ore.; St. Louis, Mo.; San Fran- 
cisco, Cal.; Washington, D, C. This is an excellent chance 
fora hustler who is familiar with power plant conditions, to 
turn his spare time into dollars. To such a one we offer a 
Real Opportunity. Write Subscription Department, Prac- 
tical Engineer, 537 S. Dearborn St., Chicago, IIl. tf. 


WANTED—Chief engineer for modern turbine power 
plant, 4000 hp. capacity; also ammonia and air compressors, 
plant heating, sprinkler system, fire equipment, etc. Loca- 
tion, Central Illinois. Apply Industrial Plant, Box 450, Prac- 
tical Engineer, 537 S. Dearborn St., Chicago, III. 9-15-1 











WANTED—Young man for assistant engineer in medium 
sized packing house, to keep records, drafting, tests, etc.; 
some knowledge of theory desirable. Good opportunity for 
I. C. S. student. Address Box 445, Practical Engineer, 537 
S. Dearborn St., Chicago, III. 9-1-4 





WANTED—Large packing house requires services capable 
master mechanic. Permanent position. Excellent oppor- 
tunity for high class engineer. Box 446, Practical Engineer, 
537 S. Dearborn St., Chicago, III. 9-1-2 





WANTED—Man wanted for outside erecting work on 
power plant equipment, including boilers and stokers. Box 


449, Practical Engineer, 537 S. Dearborn St., Chicago, III. 
9-15-1 





Wanted 


AGENTS WANTED for a power plant specialty. Terri- 
tory east of Philadelphia not available. Merit of apparatus 
assured beyond a doubt. Our proposition to agents exceed- 
ingly attractive. Flynn & Emrich Co., Baltimore, Md. 9-1-4 








WANTED—Agents handling engine and boiler room 
specialties to add side line paying big commissions. No 
samples to carry. Give experience, lines handled and terri- 
tory covered. Address John L. Kneisly, 59 Green Street, 
Dayton, Ohio. 9-1-3 





WANTED—Agents handling engine and boiler room ‘spe- 
cialties in every section for side line paying large commis- 
sions. Give experience, line carried and territory covered. 
= 381, Practical Engineer, 537 S. Dearborn, St., eae 

tt. 
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WANTED—Agents on commission to sell our shaking 
grates. We will install grates on trial or put it on test at 
our expense with any grate made. Address Armstrong Mfg. 
Co., Springfield, Ohio. tf. 





MOTORS WANTED—Send description and price of 25- 
cycle, 3-phase motors you have to sell. Sterns Electric 
Equipment Co., 66-70 Broadway, Buffalo, N. Y. 9-15-1 








For Sale 





NEW GENERATING UNITS FOR SALE—One 312 kva., 
60 cycles, 3 phase, 2300 volts, 200 r.p.m. General Electric 
alternator directly connected to a 19x24 Chuse non-releasing 
Corliss engine; one 180 kva., 60 cycles, 3 phase, 2300 volts, 
200 r.p.m. Western Electric alternator directly connected to a 
18x21 Chuse poppet valve uniflow engine. Both units com- 
plete with belted exciters. They are brand new and will be 
ready for shipment the latter part of October. H. A. & G. X. 
Chuse, Mattoon, III. 


FOR SALE— Robertson indicator outfit. Perfect condi- 
tion. Strokers 10 in. to 60 in., 2 pistons, 3 springs, 3-way 
cock, single cock reducing gear and instruction book. Oak 
case. $25.00. A. G. Hofert, 613 W. Green, Olean, N. Y. 








FOR SALE—14x36 E. P. Allis Corliss engine, 100 hp., 100 
r.p.m., cylinder re-bored, thoroughly overhauled one year 
ago; was good as new. Dubuque Brewing & Malting Co., 
Dubuque, Ia. tf. 





FOR SALE—800-hp. Cochrane open heater, good condi- 
tion, cheap. Address E. H. Bolton, Lytton Bldg., Chicago, 
Ill. 9-15-1 





FOR SALE—30-hp. horizontal tubular boiler, good for 
100 pounds pressure. Used very little. Priced to sell. Seev- 
ers Mfg. Co., Oskaloosa, Ia. 9-15-1 





FOR SALE—75-hp. Westinghouse, 2-cylinder steam engine 
in first-class shape; weight about 8000 lbs. Send for particu- 
lars. J. L. Lucas & Son, Bridgeport, Conn. 9-15-3 





Patents and Patent Attorneys 





PATENTS THAT PROTECT AND PA Y— 
Advice and books free. High references. Best results. 
Promptness assured. Send sketch or model for search. 
WATSON E. COLEMAN, Patent Lawyer, 624 F St., N. W., 
Washington, D. C. tf. 


PATENTS—C. L. Parker, Attorney-at-Law and Solicitor 
of Patents. Patents secured promptly and with special regard 
to the legal protection of the invention. Handbook for 
inventors sent upon request. Washington, D. C. tf. 








PATENTS—H. W. T. Jenner, Patent Attorney and Me- 
chanical Expert, 606 F St., Washington, D. C. Established 
1883. I make a free examination and report if a patent can 
be had, and the exact costs. Send for full information. f 


A. P. CONNOR, Consulting Electrical and Mechanical 
Engineer, Attorney-at-Law and Solicitor of Patents and 
Trade-Marks. Results guaranteed. 121 Carroll St. S. E., 
Washington, D. C. tf.-x. 


PATENTS—Send sketch for free search and reports. 
Books and patents and book of reference letters sent free. 
John S. Duffie & Co., 612 F St., Washington, D. C. tf. 


PATENTABLE IDEAS WANTED-—Send for three free 
books. R. B. Owen, 28 Owen Bldg., Washington, D. C. tf. 

















Miscellaneous 









FREE "ENGINEER BOOKS and power plant tools and 
specialties, for securing new subscribers to Practical Engi- 
neer. A dandy chance for the engineer with a little spare 
time, to get some fine premiums. Send for free descriptive 
circular and terms. Subscription Department, Practical Engi- 
neer, 537 S. Dearborn St., Chicago, Il. 


ENGINEERS, DO YOU WANT to utilize your exhaust 
steam for heating or drying purposes without back pressure 
on your engine? If so, address Monash Engineering Co., 
1413 W. Jackson Blvd., Chicago, Ill. 
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Time flies and its fleeting moments bring new 
duties in such quick succession that today 
there is greater demand on man’s time than in 
any period of history. Things are speeding 
up to such velocity that it is hard to keep pace 
with them. ‘‘How can we live on 24 hours a 
day’’: is the problem confronting all of us. 


Librarians tell us that the classies—the books 
that can only be assimilated by studious and 
concentrative reading—are borrowed from the 
library with less frequency than formerly. The 
average individual cannot find time to read 
such books as Les Miserables. But we can 
and we do make time to get the abridged ver- 
sion of it as thrown on the screen at the movies. 
We have lost the cultural effect of Hugo’s lit- 
erary style. What we want is the sum and 
substance of things—Life stripped of all its 
superfluity and superficiality. 


Short cut methods are a blessing to many a 
work-worn man. 


At its best the life of the engineer is burdened 
by long hours and great responsibility. Any 
means of saving work or shortening methods is 
rest and recreation for him. 


There are devices on the market that are 
time and labor savers—many of which repre- 
sent good investments that pay big dividends. 
The difficulty in introducing them to the power 


plant lies in the fact that the financier is not 
always familiar with mechanics and cannot 
see the advantages to be obtained from the new 
The immediate ex- 
It is up to the 


equipment or materials. 
pense hides the ultimate profit. 
engineer to make him see this and actually sell 
him the goods. Engineers are sometimes in- 
clined to be too reserved in this respect, much 


to the detriment of all concerned. 


Many an engineer spends hours nursing 
along equipment that should have been scrap- 
ped months ago and probably would have been 
scrapped if the man who pays the bills were 
aware of its inefficiency. 


And we venture the assertion that right now 
while you are thoughtfully reading these 
paragraphs there is some equipment not yield- 
ing its full return. 


In every issue of Practical Engineer there is 
advertised equipment and materials that you 
will recognize at once as necessary to the 
economical and efficient maintenance of your 
plant. Advertisers know the value of time 
and have reduced their announcements to the 
very kernel—just the name of the product and 
what it does—and it does what’ is claimed or it 
would not be advertised in Practical Engineer. 
Follow these advertisements closely and know 
what it is to save labor and time, the greatest 
asset that every one falls heir to. 
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